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DISEASES  AND  ACCIDENTS  OF  LABOR. 

By  THEOPHILUS  PARVIN,  M.D.,  LL.D., 
Philadelphia. 


Lacerations  of  the  Uterus. 

Tears  of  the  uterus  occurring  in  labor  may  be  divided  into  those  of 
tlie  neck,  of  the  body,  and  those  of  both  neck  and  body. 

Tears  of  the  Neck  of  the  Uterus. — It  almost  invariably  happens  in  a 
jH’imipara  that  there  is  a transverse  laceration  of  the  vaginal  portion 
in  labor  : this  tear  is  generally  deeper  upon  the  left  tlian  upon  the  right 
side,  but  as  a rule  does  not  even  in  the  former  extend  as  far  as  the 
vaginal  vault.  So,  too,  some  tearing  of  the  os  in  labor  usually  occurs 
in  multiparse.  But  these  are  physiological  tears,  and  only  exceptionally 
demand  the  attention  of  the  obstetrician.  If,  however,  a tear  of  the 
cervix,  whether  of  the  vaginal  portion  alone  or  extending  above  it,  is 
followed  by  hemorrhage,  the  recognition  of  the  accident  and  immediate 
treatment  may  be  required.  Such  injury  is  liable  to  occur  if  forceps 
be  applied  and  extraction  made  before  the  os  is  sufficiently  dilated ; 
and  so,  too,  podalic  version  and  extraction  under  a similar  condition 
may  cause  it.  Remy^  has  reported  a case  of  grave  hemorrhage  from  a 
tear  of  the  neck  of  the  uterus ; extraction  of  the  presenting  head  was 
made  by  the  forceps  when  the  os  was  incompletely  dilated,  and  the  left 
side  of  the  cervix  was  thereby  torn.  The  hemorrhage  was  so  serious 
that  compression  of  the  aorta  was  employed,  and  then  a tampon  was 
introduced  and  allowed  to  remain  twenty  hours ; recovery. 

The  hemorrhage  is  the  dominant  immediate  symptom,  though  the 
liability  to  septic  infection  created  by  such  a tear  ought  also  to  be  con- 
sidered. Possibly  hot-water  injections  or  the  introduction  of  a tampon 
of  styptic  cotton  pressing  directly  upon  the  bleeding  part  may  arrest 
the  flow.  But  in  case  neither  is  used,  or  if  both  have  been  tried  unsuc- 
cessfully, the  suture  furnishes  a sure  reliance.  In  its  appliciition  we 
should,  as  advised  by  Schroeder,  draw  the  uterus  down  with  Museux’s 
forceps  or  with  a strong  tenaculum  until  the  injured  part  is  exposed  at 
the  vulvar  orifice ; then  the  introduction  of  sutures  will  be  compara- 
tively easy : the.se  sutures  may  be  of  silver  wire  or  of  silkworm  gut. 

‘ Archives  de  Tocoloyic,  Oct.,  1887. 
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DISEASES  AND  ACCIDENTS  OF  LABOR. 


During  the  operation  the  patient  lies  upon  her  back,  the  lower  limbs 
well  Hexed  upon  the  abdomen ; of  course  antiseptics  are  carefully  om- 


Fig.  1. 


Annular  Laceration  of  the  Cervix. 


ployed.  Very  serious  injury  has  been  done  to  the  cervix  in  instru- 
mental labor  by  one  blade  of  the  cephalotribe  or  of  the  foicejjs  being 
applied  external  to  the  os,  and  thus  a part  of  the  neck  is  seriously 
bruised  or  even  actually  torn  away.  To  state  that  such  accidents  have 
occurred  ought  to  be  sufficient  warning  against  the  carelessness  and 
ignorance  that  would  render  their  repetition  possible. 

A few  cases  of  what  has  been  termed  annular  separation  of  the  cervix 
have  been  recorded.  This  accident  results  from  an  unyielding  cervix 
and  strong  uterine  contractions.  Barnes'  refers  to  a case  reported  by 
Gervis  in  which  ringform  detachment  was  not  complete.  It  was 
replaced  without  sutures,  as  the  patient  was  very  pi’ostrate.  She 
recovered,  and  the  ring  reunited.  Dupareque^  mentions  meeting  with 
a ca.se  in  which  the  entire  anterior  lip  was  detached,  so  that  at  fimt  it 
seemed  as  if  there  were  a double  os  uteri. 

Rupture  may  be  consequent  upon  attrition,  the  uterine  ti.ssue,  usually 
cervical,  being  forced  against  abnormal  bony  projections  from  some 
portion  of  the  pelvic  inlet,  exo.sto.ses  of  pelvic  bones;  and  thus  usur,  a 
wearing  away  of  those  tissues,  results.  Naegele  states  that  Kilian  has 
drawn  especial  attention  to  a deformity  of  the  ilio-pcctincal  eminence  in 
which  thi.s,  in-stead  of  presenting  its  normal  oval  .shape,  has  a spine- 
like process ; similar  sharp  projections  may  occupy  other  parts  of  tl.'e 
pelvis ; to  the  basin  thus  deformed  the  name  of  Stachdbeeken,  pelvis 
spinosa,  was  given;  and  Kilian  showed  the  injurious  effect  in  labor 

’ Obslclric  Medicine  and  Surgery.  A similar  case  will  be  found  in  the  IVan.<iactions  of 
the  Philadelphia  Pathological  Society,  vol.  i.,  reported  by  Dr.  Keller. 

* Misloire  complite  des  Ruptures  et  des  Deehirures  de  I’  Uterus,  etc. 
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rasulting  from  this  cause.  Dcpaul  has  stated  that  four  out  of  twenty- 
four  deformed  pelves  in  his  collection  show  exaggerated  developments 
of  particular  parts,  forming  knife-like  projections  ; according  to  his 
observation,  this  deformity  was  most  frequent  at  the  pubic  crest.  The 
following  remarkable  case  is  quoted  by  Duparcque : * A woman  had 
been  in  labor  twelve  hours,  the  presentation  being  pelvic.  The  os 
uteri  was  not  yet  completely  dilated  when  all  the  anterior  part  of  the 
neck,  from  one  side  to  the  other,  separated.  Immediately  the  foetus 
passed  into  the  abdominal  cavity,  and  it  was  extracted  with  great  dif- 
ficulty in  less  than  two  hours ; it  was  dead.  The  mother  died  five 
hours  after  being  delivered.  The  basin  was  found  a little  narrow ; the 
point  of  the  sacrum  had  passed  through  the  posterior  part  of  the  uterus 
(was  this  the  sacro-vertebral  angle?)  ; the  internal  and  salient  border 


Flo.  2. 


Transverse  or  Semi-circular  Oriiuling-Uirough  of  the  Uterus. 


of  the  pubis  and  of  the  iliac  bones  re,scmbled  somewhat  the  edge  of  a 
paper-cutter,  and  had  cut  all  the  thickness  of  the  uterus  as  if^'it  had 
been  divided  by  a ligature.  Breus"  has  published  a ca.se  of  injury 
done  to  the  uterus  by  its  ti.ssues  being  worn  through  in  coivsequence  of 

' Op.  cil. 

^ “Ueber  perforiremlc  Usiir  des  Uterus,”  11701.  mcd.  Blatter. 
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the  jiressure  of  the  head  of  the  child,  forcing  tiiese  tist)Ue.s  against  the 
sharp  promontory  of  a rachitic  pelvis. 

Rupture  of  the  Body  of  the  Uterus. — Ruptures  limited  to  the  body 
of‘  the  uterus  have  resulted  from  the  giving  way  of  cicatrices  consequent 
upon  a rupture  in  a previous  labor  or  of  a Caesarean  section.  Barnes 
admits  that  in  some  cases  of  this  accident  excessive  fatty  degeneration 
of  the  muscular  tissue  of  the  organ  was  present.  He  adds,  however, 
that  to  prove  that  a particular  cause  existed  in  a limited  number  of 
cases  is  very  different  from  establishing  it  as  a general  or  universal  law; 
and  there  is  abundant  evidence  to  prove  that  in  a considerable  num- 
ber of  cases  no  such  excess  did  exist.  But  of  course  cases  belong- 
ing to  these  categories  are  very  few,  and  we  may  assume,  with  Zwei- 
fel,  that  in  some  instances  spontaneous  rupture  of  the  uterus  results 
from  a change,  a displacement  of  the  individual  muscle-layei's  of 
the  uterus. 

Rupture  of  the  Neck  and  of  the  Body  of  the  Icterus. — By  far  the  great 
majority  of  grave  ruptures  of  the  uterus  involve  the  neck  and  the  body, 
and  the  explanation  of  their  occurrence  given  by  Bandl  is  generally 
aceepted.  In  normal  labor  the  first  stage  is  regarded  as  ending  when 
the  os  uteri  is  so  dilated  that  it  offers  no  resistance  to  the  presenting 
])art,  and  this,  therefore,  under  the  influence  of  uterine  contractions, 
descends  and  is  exjx'lled  from  the  uterus,  but  with  de.scent  of  the  head, 
for  example,  ascent  <A'  the  os  uteri  occurs.  The  activity  of  the  uterus 
is  exerted  during  that  stage  in  a retraction  of  the  os,  drawing  it  upward 
over  the  ])resenting  part.  But  if  there  be  a marked  disproportion 
between  the  ju-esenting  part  and  the  canal  it  must  pass  through — as, 
for  exani])lc,  that  caustxl  by  a shoulder  presentation  or  a hydrocephalic 
head  or  bv  .a  narrow  jiclvis — advance  is  impossible;  meantime,  the 
uterine  force  struggling  against  an  invincible  obstacle,  the  effort  at 
retraction  of  the  (;ervix  still  continues,  and  the  tissues  of  the  cervix  and 
of  the  lower  jiortion  of  the  body  of  the  uterus  arc  greatly  stretched  and 
attenuated.  In  consequence  of  the  right  obliquity  of  the  uterus — this 
being  the  fact  in  the  great  majority  of  cases — the  retraction  as  a rule  is 
greater  upon  the  left  side  than  upon  the  right.  “ This  ex])lanation 
makes  clear  the  reason  for  these  ruptures  always  involving  the  cervical 
portion,  and  thence  extending  uinvard  to  the  contraction-ring  and  down- 
ward into  the  cul-de-sac,  and  why  they  are  in  only  rare  instances 
directly  longitudinal,  but  have  an  oblique  or  transverse  c'ourse  ; theii 
greater  frequency  upon  the  left  side  is  not  to  be  attributed  to  the  gi eater 
frequency  of  the  pressure  of  the  head  upon  that  side,  but  to  the  usually 
occurring  right  obliquity  of  the  uterus  and  to  the  greater  reti action  ot 
the  left  uterine  wall.”^  To  the  question  as  to  Avhy  the  vagina  is  not 
made  tense,  drawn  up  by  this  retraction  of  the  cervix,  the  answer  is 

’ Zweifel. 
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tliat  the  uterine  ligaments  antagonize  the  retraction  of  the  cervix,  and 
they  become  very  tense,  especially  the  round  ligaments. 

It  is  fortunate  that  the  most  frequent  of  uterine  rujitnres  does  not 
come  without  warning : there  are  almost  always  clear  indications  of 
the  advent  of  the  accident,  so  that  the  obstetrician  may,  in  most 
instances,  avert  it.  The  premonitory  symptoms  arc  the  tense  condition 
of  the  round  ligaments,  the  great  thinning  of  the  lower  uterine  segment, 
the  ascension  of  Schroeder’s  contraction-ring  (see  Fig.  289,  Vol.  I.),  so 
that  from  its  normal  position  near  the  pelvic  inlet  it  may  now  be  only 
the  breadth  of  two  or  three  fingers  below  the  umbilicus ; this  ring  can 
be  recognized  by  palpation,  and  during  a uterine  contraction  can  be 
seen  making  a somewhat  obliqnel}'-lying  furi’ow  across  the  abdomen, 
while  at  the  same  time  that  portion  of  the  utei’us  below  this  furrow 
“is  prominent  as  if  it  were  a distended  bladder;”  but  the  use  of  the 
catheter  will  prev'ent,  in  a case  of  doubt,  such  mistake. 

The  finger  in  the  vagina  passes  readily  between  the  presenting  part 
and  the  cervical  wall,  which  is  everywhere  found  extremely  thin.  The 
general  condition  of  the  patient  also  foretells  the  accident.  She  is 
restless,  and  suffers  not  only  during  uterine  conti’actions,  but  also  in 
the  intervals;  the  abdomen  is  tender;’  the  suffering  and  the  anxiety 
cause  an  excited  and  frequent  pulse,  and  there  is  some  elevation  of 
temperature ; her  countenance  expresses  anxiety.  Instances  of  this 
variety  of  rupture  that  do  not  present  premonitory  .symptoms  are  quite 
exeeptional. 

Spontaneom  and  Traumatic  Ruptures. — A rupture  of  the  uterus  is 
spontaneous  when  it  occurs  independently  of  obstetric  intervention, 
whether  this  be  manual  or  instrumental.  On  the  other  hand,  the  ute- 
rus may  be  torn  by  the  introduction  of  the  forceps  blades  through  an 
undilated  os,  by  slipping  of  the  blades  after  their  intra-uterine  appli- 
cation, or  by  violently  dragging  the  head  through  an  undilated  os ; 
the  a])plication  of  the  cephalotribe  may  be  followed  by  the  same  result. 
So,  too,  it  is  probable  that  the  accident  frequently  occurs  from  podalic 
version,  either  attemj)ted  or  accompli.shed,  when  the  svmjitoms  of 
threatened  rupture  are  present : even  though  the  operator  may  in  a 
given  case  accomplish  this  version  with  ease,  as  the  last  straw  breaks 
the  camel’s  back,  so  the  slightest  additional  strain  given  by  fingers  or 
hand  may  determine  tearing  of  the  greatly-stretched  lower  uterine 
segment. 

Frequency  of  the  Accident. — Collins  gives  the  proportion  of  cases  of 
rupture  of  the  uterus  as  1 in  482  labors;  McClintock,  1 in  7.87; 
Ram.sbotham,  1 in  4429;  Jolly,  1 in  .8403;  Bandl,  1 in  1200;  Galabin,' 

1 in  8371.  But  all  thc.se  statistics  have  po.ssibly  two  sources  of  error. 
Fatal  cases,  though  known  by  the  ohstetrician  iu  attendance,  do  not 

' Spiegelberg. 
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always  find  their  way  into  medical  journals  or  even  into  mortality  sta- 
tistics. Still  others  are  not  known  even  to  the  medical  attendant  at 
the  time  of  the  accident  or  during  the  subsequent  illness ; the  patient 
dies  of  septicaemia  or  she  may  perish  immediately  of  hemorrhage,  and 
only  the  post-mortem  reveals  the  cause  of  the  infection  in  the  one  c‘a.se 
or  of  the  mortal  bleeding  in  the  other.  Evidently,  if  an  autopsy  had 
not  been  made  such  cases  would  not  have  been  knoAvn,  and  as  comjjara- 
tively  few  autopsies  are  made  outside  of  hospitals,  it  is  quite  probable 
— nay,  certain — that  some  cases  of  uterine  rupture  are  unknown. 
Hervieux^  uai'rates  a case  from  the  practice  of  Dubois  in  which  he 
j)erformed  podalic  version  on  account  of  narrowed  inlet;  the  woman 
died  the  next  day,  no  symptom  of  uterine  rupture  having  been  mani- 
fested, yet  there  was  found  at  the  post-mortem  an  irregular  rent  in- 
volving a part  of  the  anterior  wall  of  the  vagina,  the  entire  length 
of  the  neck  in  front,  and  a portion  of  the  left  side  of  the  uterus. 
He  also  refers  to  a case  occurring  in  the  Maternity  in  his  service  in 
which  Tarnier  by  external  means  changed  a jielvic  into  a vertex  ])res- 
entation ; the  woman  was  delivered  on  the  9th  and  died  on  the  11th 
of  November,  and  at  the  autopsy  there  was  found  a rent  in  the  side  of 
the  neck  a little  more  than  two  inches  long,  extending  from  the  inter- 
nal os  to  the  union  between  the  neck  and  the  vagina.  In  a paper  ])rc- 
sented  four  years  ago  to  the  Philadelphia  County  ]\Iedical  Society,  T 
narrated  a case  of  uterine  tear  which  was  not  suspected  during  life, 
but,  the  woman  dying  of  septicaemia,  a ])ost-mortem  showed  that  there 
Avas  a complete  rent  involving  the  left  side  of  the  cervix  and  the  lower 
third  of  the  body  of  the  uterus.  Since  that  time  a medical  gentleman 
of  this  city  brought  me  the  uterus  of  a woman  Avho  died  in  labor  from 
hemorrhage,  so  reported  too  in  the  certificate  to  the  Board  of  Health, 
and  examination  showed  that  the  cause  of  the  hemorrhage  was  a tear 
extending  from  the  external  os  nearly  as  high  as  the  contraction-ring. 
Hervieux  remarks  that  in  some  cases  the  uterine  tear  is  made  silently 
— neither  pain  nor  complaint  nor  crisis,  and  if  the  patient  dies,  as  is 
usually  the  case,  one  is  a.stonished  to  find  at  the  autopsy  a rupture 
Avhich  had  not  been  even  suspected. 

If  we  add  to  these  silent  tears,  many  of  which  remain  unknown 
because  autopsies  in  private  practice  are  not  frequent,  and  a few  in 
which  death  does  not  follow  the  accident,  those  cases  which,  though 
recognized  by  the  ])ractitioner,  are  not  made  known,  it  is  ]irobable  that 
the  accident,  though  by  no  means  frequent,  is  less  rare  than  j)ublished 
statistics  indicate. 

Causes  of  Utenne  Rupture. — Duparcqne  in  his  Avell-known  work 
stated  as  the  first  of  his  conclusions  that  ruptures  of  the  uterus  were 
caused  by  contractions  of  the  organ.  This  view  is  also  sustained  by 
‘ IVaite  Clinique  el  pratique  des  Maladies  pueip&rales. 
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Tyler  Smitli,  Tiusk,  Jolly,  and  otliera— indeed,  meets  with  general 
aeeeptanee.  Laying  aside  those  eomparatively  rare  instances  in  which 
the  uterus  is  torn  by  obstetric  intervention,  whether  manual  or  instru- 
mental, and  those  instances  of  injury,  also  rare,  in  which  change  in  the 
tissues  at  a particular  part  of  the  organ,  whether  from  previous  trauma- 
tism or  from  degeneration  ‘ has  occurred,  and  therefore  the  weakened 
part  yields  even  in  normal  labor,  the  greater  number  of  cases  of  this 
injury  result  from  undue  resistance  to  the  force  of  uterine  contractions. 
The  normal  effect  of  that  force  Ls  the  expulsion  of  the  child.  But  if 
some  invincible  obstacle  is  present  preventing  that  expulsion,  uterine 
contractions,  strong  and  continued,  end  in  uterine  rupture.  Such 
obstacle  may  be  presented  by  pathological  conditions  of  the  utero- 
vagino-vulvar  canal,  by  contracted  pelvis,  by  a malpresentation,  oi  by 
the  abnormal  size  of  the  child,  this  increase  being  usually  from  a path- 
ological condition,  as  hydrocephalus.  In  addition,  rupture  may  occur 
without  any  of  the  conditions  just  mentioned,  solely  from  the  improper 
administration  of  ergot.  A midwife,  anxious  to  hurry  the  labor  of  a 
primipara,  gives  large  doses  of  ergot  in  the  first  stage  of  labor,  and  the 
vigorous  contractions  of  body  and  fundus  striving  against  the  normal 
resistance  of  an  only  partially  dilated  os,  the  organ  is  torn  ; I have  met 
with  an  instance  of  this  kind,  and  very  many  have  been  recorded  by 
others. 

That  resistance  of  the  os  uteri  from  pathological  changes,  and  that 
narrowing  of  the  vulvo-vaginal  canal,  as  from  cicatrices,  may  lead  to 
rupture  of  the  uterus,  have  been  proved  by  several  cases  of  this  acci- 
dent which  have  been  reported.  Pelvic  contraction  is  an  important 
cause.  Thus  Trask ^ found  in  417  cases  “at  least  74”  of  contracted 
pelvis. 

The  influence  of  the  increased  size  of  the  foetus  in  causing  rupture 
of  the  uterus  is  shown  by  the  fact  that  the  accident  is  much  more  fre- 
quent in  male  than  in  female  births : in  34  cases  of  Collins,  23  were 
inalas ; in  20  of  McKeever,  15;  in  13  of  Bandl,  10;  and  thus  in  67 
cases  of  uterine  ru])ture  the  sex  of  the  children  was  in  48  male.^ 
A ])artial  increase  in  the  volume  of  the  foetus  has  been  observed  in 
several  cases  of  rupture  of  the  uterus,  as  from  ascites,  abdominal  tumors, 
and  hydrocephalus.  Keith^  found  16  cases  of  uterine  rupture  in  67 
instances  in  which  the  foetus  was  hydrocephalic;  in  the  statistics  of 

* Kormann  (Lehrburh  der  Geburtuhiilfa)  refere  to  Windelsclimidt’s  report  of  rupture 
of  the  uterus  from  changes  in  the  structure  of  tlie  muscular  walls  consequent  upon 
placental  endometritis  of  syphilitic  origin.  He  also  mentions  tlie  case  of  Sae.'cinger, 
in  which  an  abscess  in  the  ulerine  wall  led  to  the  accident. 

‘‘Am.  Jniim.  Med.  ScL,  July,  1856.  Trask’s  statement  is  thus  given  incorrectly  by 
Charpentier  {Traitc  pratique  d’ Accouchement) : “Trask  in  300  ciises  has  noted  in  74  per 
cent,  of  these  cases  pelvic  contraction.” 

’Spiegelberg : np.cit. 


‘ Simpson’s  Obstetric  irori.s. 
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Schucharcl*  there  are  13  cases  of  tliis  accident  in  73  cases  of  hydro- 
ccphalus. 

The  accident  has  occurred  much  more  frequently  in  multipara;  than 
in  piimipariB,  only  12  per  cent.,  according  to  Randl,  of  the  latter  being 
found  among  the  entire  number.  That  primiparity  ju’otects  against, 
and  multiparity  predisposes  to,  uterine  rupture  has  received  differ- 
ent explanations.  The  one  most  generally  accepted  is  that  repeated 
piegnancies  lead  to  thinning  or  weakening  of  the  "walls  of  the  uterus. 
But,  according  to  Sjnegelberg,  the  ctn-vix  furnishes  greater  resist- 
ance in  the  primipara;,  also  the  os  internum  is  not  so  quieklv  drawn 
above  the  child,  while  the  connections  of  the  uterus  with  the  jiclvis 
are  stronger ; the  greater  force  of  abdominal  pressure  pushes  the 
uterus  against  the  latter.  In  multiparse,  lateral,  and  esjjecially  ante- 
rior, deviation  of  the  uterus  is  frequent,  and  hence  excessive  stretching 
of  the  neck  on  one  side  is  frequent.  Zweifel  states  that  the  lessened 
elasticity  and  contractility  of  the  uterus  is  the  chief  cause  of  the  greater 
liability  in  old  primiparte  to  rupture,  but  that  it  is  probable  le.ssencd 
abdominal  pressure  is  also  a cause.  Ncverthele.ss,  it  seems  to  me  that 
two  of  the  most  important  causes  have  been  oniittal.  One  of  the.se  is 
the  much  greater  frequency  of  a shoulder  iiresentation  in  multipara; 
than  in  primipara;,  such  malprescntation  occurring  in  only  12  per  cent, 
of  the  latter,  according  to  the  statistics  of  the  Berlin  clinic,  and  in  only 
6 per  cent.,  according  to  those  of  Spiegelbcrg’s  clinic.  The  other  is  the 
progre.ssive  increase  in  the  size  of  the  children  in  sucee.ssive  ]iregnancies. 
It  is  possible  that  hydrocephalus  is  much  more  freejuent  toward  the 
close  of  the  childbearing  ];eriod  : statistics  are  wanting  to  ])rove  this 
point,  but  should  it  be  e.stablished  there  would  be  an  additional  rea- 
son for  the  greater  frequency  of  the  accident  in  multipara;  than  in 
primiparre. 

Degree,  Direction,  and  Complications  of  Uterine  Rujdures. — The  tear 
may  be  complete  or  incomplete ; the  latter  involves  only  the  muscular 
wall,  the  peritoneal  eoat  remaining  entire,  but  underneath  this  cover- 
ing tlierc  is  usually  extrava.sated  blood ; so  too,  es[)ecially  if  there  be 
entrance  of  air  into  the  uterine  cavity,  by  the  introduction  of  the  hand, 
as  for  turning  or  for  the  applieation  of  the  forceps,  subperitoneal 
emphy.sema  may  occur.  If  the  ];eritoneum  is  not  torn,  tliere  is  no 
hemorrhage  into  the  abdominal  cavity,  but  there  may  be  grave  hem- 
orrhage external  to  it.  Goodfellow*  has  reported  an  instance  of  rup- 
ture of  the  uterus,  the  woman  dying  on  the  third  day,  and  the  autopsy 
showed  a transverse  rupture  of  the  eervical  portion  of  the  uterus  on 
the  right  side  above  the  utcro-vaginal  junction,  and  a considerable 

' “Ueber  die  Scliwierigheit  der  Diagnose  und  die  Ilaufigheit  der  Utenisriiptur  bei 
(btaler  Hydrocephalie,”  UiiivcrxUy  of  Berlin  Thesis,  1884. 

’ A m.  joum.  of  Obsiel.,  1884. 
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lietuoiTliagc  in  the  connective  tissue  of  that  side  extending  into  the 
iliac  region  beneath  the  peritoneinn : “ tliere  was  no  blood  in  the 
abdominal  cavity,  and  the  peritoneum  was  not  torn.”  The  woman, 
was  at  the  beginning  of  the  eighth  month  of  pregnancy  when  taken 
in  labor;  she  died  after  three  days,  and  at  the  autopsy  there  was  found 
a rent  in  the  fnndns  of  the  uterus  through  which  the  ovum  had  entered 
the  abdominal  cavity. 

It  is  stated  that  in  some  very  rare  cases  the  peritoneum  alone  is  torn, 
but  such  an  accident  cannot  by  any  means  approach  the  gravity  of  what 
is  generally  known  as  rupture  of  the  uterus. 

Uterine  ruptures  are  generally  quite  extensive,  often  permitting  the 
escape  of  the  entire  foetus  or  a part  of  it  into  the  abdominal  cavity. 
The  rent  in  at  least  one  instance  was  so  large  that  the  entire  ovum 
entered  the  abdominal  cavity.  This  case  was  reported  by  Salin'  of 
Stockholm.  Uterine  ruptures  may  be  complicated  by  tears  of  the 
^•agina,  even  of  the  rectum  or  of  the  bladder,  and  by  the  prolapse  of 
intestines  through  the  rent. 

Symptoms  and  Fatality. — In  many  cases  during  a pain  of 
unusual  severity  or  an  obstetric  manipulation,  as  the  introduction  of 
a blade  of  forceps  or  of  the  hand  for  performing  version,  suffering  of 
unusual  severity  is  felt  by  the  patient.  She  may  be,  as  Trask  has 
stated,  conscious  of  something  having  given  way  in  her ; “ .she  feels 
a tearing  or  rending  .sensation.”  That  there  is  cairscd  by  the  tearing 
a noise  heard  by  those  present,  although  this  has  been  I’eported  in  some 
iirstanccs,  .seems  extremely  doubtful.  The  woman’s  face  is  pale  and 
covered  with  a cold  sweat ; there  are  nausea  and  vomiting,  and  the 
pulse  is  irregular,  rapid,  and  thread-like;  the  respiration  is  hurried, 
difficult,  and  sighing;  the  vision  becomes  imperfect,  and  there  is  ring- 
ing in  the  ears.  In  most  instances  the  uterine  contractions  cease,  and 
upon  vaginal  examination  the  presenting  part  has  receded.  There  is 
severe  pain  in  the  abdomen,  and  the  latter  presents  a notable  change  in 
form  if  the  foetus  has  in  whole  or  in  part  entered  its  cavity  or  if  there 
has  been  great  hemorrhage  into  it.  Jolly ^ in  the  580  cases  which  he 
has  collected  found  the  following  svmptoms  : 


Abrupt  cessation  of  contractions  was  ol)servefl  in 218  cases. 

Gradual  “ “ “ n „ 

Cliange  in  the  pulse  “ “ “ 179  » 

Prostration  “ '•  “ jgj  •< 

External  hemorliage,  slight  in  88,  “ “ “ 143  « 

Retrocession  of  the  presenting  part  w.as  “ “ ]4(;  “ 

Abdominal  pain  “ “ “ ]jg  « 

Alteration  of  countenance  « u » „ 

Foetal  parts  felt  immediately  under  abdominal  wall  in  . ...  77  “ 

Acute  pain  at  the  moment  of  rupture  in 02  “ 


* Ctnlralb.  fiir  (Jyn.,  1882. 


’ Paris  Thesis,  1870. 
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Hemorrhage  may  ' be  internal  or  external,  or  both  varieties  may 
occur.  In  some  instances  abrupt  cessation  of  the  foetal  movements, 
hitherto  quite  active,  has  been  observed,  and  there  is  arrest  of  the 
sounds  of  the  foetal  heart.  Kiwisch,  McClintock,  iMontgomery,  Paully, 
Ross,  Creighton,  and  Sehatz  have  pointed  out  as  a pathognomonic  phe- 
nomenon the  occurrence  of  emphysema  at  the  level  of  the  hypogastric 
region.  Trask  regarded  the  diagnostic  marks  as  two — the  recession  of 
tlie  presenting  part,  and  the  power  to  distinguish  the  limbs  of  the  foetus 
directly  beneath  the  abdominal  ^vall.  Jolly  found  in  thirty-seven  cases 
that  the  uterine  contractions  did  not  cease,  or  only  temporarily,  and 
that  in  some  they  retained  their  normal  force. 

A vaginal  examination  may  not  only  make  known  the  recession  of 
the  presenting  part — such  recession,  however,  does  not  occur  if  that  part 
has  become  wedged  in  the  pelvis — and  hemorrhage,  but  also  by  it  the 
rent  may  be  felt,  and  possibly  through  it  prolapsed  intestine. 

Rupture  of  the  uterus  is  one  of  the  gravest  accidents  in  lal)or.  The 
child  almost  inevitably  perishes  at  once,  while  the  mother  is  in  imme- 
diate danger  from  shock  and  hemorrhage,  and  in  proximate  from  septic 
infection.  Death  may  at  once  follow  the  accident.  Thus,  Dr.  Churchill  ‘ 
states  that  in  a ca.se  under  his  care  the  woman  died  iu  five  minutes  after 
the  rupture,  ^yhile  Jolly  gave  the  percentage  of  recoveries  as  17, 
Spiegelberg  regarded  this  as  much  too  higli,  and  considered  5 per  cent., 
the  result  e.stablished  by  Hugenberger,  as  being  near  the  truth.  So, 
too,  Zweifel  after  quoting  Trask  as  deriving  from  his  statistics  that  the 
mortality  of  expectant  treatment  was  78  per  cent.,  after  delivery  by 
tiie  vagina  08  per  cent.,  and  after  laparotomy  24  per  cent,  says  these 
.statistics  cannot  be  correct.  The  surjirisingly  small  mortality  when 
la])arotomy  was  done  is  to  be  explained  by  the  fact  that  cases  o])cratcd 
upon  which  recovered  are  reported,  while  the  others  are  pa.ssed  over, 
and  the  relative  smallness  of  the  figures. 

Treatment. — This  compiases  that  vdiich  is  required  in  threatened 
rupture  and  that  required  after  the  accident  has  occurred.  In  the  former 
immediate  delivery  is  demanded,  and  this  must  be  effected  without 
additional  stretching  of  the  cervix.  Hence,  embryotomy  is  preferable 
to  version,  for,  as  observed  by  Zweifel,  the  introduction  of  the  hand  for 
the  accomplishment  of  the  latter  is  no  less  dangerous  than  turning  the 
child  in  the  uterus  closely  enclosing  it.  If  the  child  occupies  a trans- 
verse position,  embryotomy ; if  the  head  presents  in  a contracted  pel- 
vis, craniotomy  ; or  if  there  be  hydrocephalu.s,  perforation, — constitute 
the  treatment  as  briefly  advised  by  Zweifel ; and  he  adds  that  tran.s- 
verse  position,  narrow  pelvis,  and  hydrocephalus  are  almo.st  the  .sole 
complications  of  labor,  bringing  the  imminent  danger  of  rupture  ot  the 
uterus. 


'■  Theory  and  Practice  of  Midmifmj,  6th  ed. 
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A Her  rupture  of  the  uterus,  too,  delivery  must  be  made  as  soon  as 
possible.  If  the  woman  is  greatly  prostrated,  stimulants  especially 
a hypodermic  of  sulphuric  ether — are  indicated,  and  other  suitable  means 
employed  to  bring  about  reaction.  The  modes  by  which  delivery  is  to 
be  effected  will  depend  upon  the  position  of  the  child,  the  presentation, 
and  the  special  obstacle  to  labor  which  has  been  the  chief  cause  of  the 
injurv.  The  child  is  either  in  the  uterus  or  in  the  abdominal  cavity, 
or  partly  in  each.  In  the  first  case,  supposing  the  head  to  present, 
the  forceps  or  the  cephalotribe  is  indicated  : of  course  the  head  is 
first  opened  if  the  latter  instrument  is  employed.  If  the  head  be 
not  accessible,  delivery  by  podalic  version  is  indicated.  In  the  third 
case,  still,  delivery  through  the  natural  passage  is  the  rule  if  the 
jiart  of  the  feetus  that  has  entered  the  abdomen  can  be  easily  brought 
into  the  uterine  cavity  and  without  increasing  the  rent.  But  if  such 
restoration  is  impossible  without  this  additional  injury  to  the  uterus, 
and  in  the  second  condition  that  has  been  stated,  abdominal  section 
is  required.  After  deliveiy  through  the  natural  passage,  a 2 per  cent, 
solution  of  carbolic  acid  is  used  to  thoroughly  wash  out  the  cavity,  and 
a drainage-tube  introduced.  Frommel,'  pursuing  this  method,  had  in 
1880  three  successful  c:ises,  and  the  next  year  Hecker^  reported  a suc- 
cess obtained  in  like  manner.  Schlemer^  in  1882  reported  a case  of 
rupture  in  which  a portion  of  intestine  prolapsed  through  the  rent,  the 
fact  of  the  rent  and  of  the  prolapse  being  ascei’tained  after  delivery 
with  the  forceps ; the  bowel  was  restored,  a drainage-tube  introduced, 
an  injection  of  carbolized  water  employed;  the  injection  was  repeated 
daily,  and  the  woman  recovered. 

Associated  with  drainage  a compressive  abdominal  bandage  is  em- 
ployed. The  drainage-tube  is  of  glass,  and  is  T-shaped;  injections  are, 
as  a rule,  not  made  through  it  into  the  abdominal  cavity,  but  the  nozzle 
of  a syringe  may  from  time  to  time  be  introduced  into  the  tube,  and  fluid 
drawn  out : the  tube  is  removed  in  about  a week.  Zweifel,  after  stat- 
ing that  Schroeder,  Frommel,  Griife,  Hecker,  and  ISIorsbach  have  had 
excellent  results  from  this  treatment,  adds  that  he  has  also  had  in  his 
clinic  a case  that  was  successful  by  means  of  peritoneal  drainage. 

In  a case  of  rupture*  rcjiorted  by  Rhinestadter  the  peritoneal  cav- 
ity was  washed  out  through  the  drainage-tube  with  a 1 per  cent,  car- 
bolic-acid solution,  an  antiseptic  vaginal  tampon  introduced,  and  an  ice- 
bladder  applied  to  the  abdomen  over  the  rupture.  The  vaginal  dress- 
ing was  renewed  the  next  day,  the  drainage-tube  was  removed  four 
weeks  after  the  delivery ; the  woman  recovered. 

Zweifel®  rests  the  decision  as  to  extirpating  the  uterus  after  abdom- 
inal section  upon  its  contracting  well  or  failing  to  contract,  for  in  the 

* “Zur  Therapie  der  Uterusriiptur,”  CemlraMaU  fur  Gyniikol.,  1880. 

^ Ihid.,  1881.  ^ Ibid.,  1882.  * Op.  cit.  ® .See  Kornmnn  : op.  cU. 
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latter  case  the  consequent  danger  of  hemorrhage  into  the  abdominal 
envity  is  so  great  that  the  removal  of  the  organ  is  advdsable. 


Injuries  of  the  Vagina. 

It  is  proposed  under  this  head  to  consider  not  only  lacerations,  but 
also  contused  and  perforating  wounds  of  the  vagina  received  in  labor. 

It  is  convenient,  as  Spiegelberg*  has  done,  to  divide  tears  and  other 
injuries  of  the  vagina  into  tho.se  of  the  upper,  of  the  middle,  and  of 
the  lower  jjart  of  the  vagina.  Vaginal  tears  are  frequently  associated 
with  corresponding  injuries  of  the  uterus.  Nevertheles.s,  McClintoek,* 
from  the  statistics  of  the  Rotunda  Lying-in  Hospital,  found  35  of  108 
which  involved  the  vagina  only,  or  merely  the  os  uteri  with  it ; it  is 
thus  seen  that  the  cases  of  vaginal  injury  are  a little  more  than  one- 
third  of  the  entire  number.  Spontaneous  tears  of  the  vaginal  vault 
are  more  frequently  transverse  than  longitudinal,  while  those  in  the 
middle  portion  of  the  vagina  are  generally  longitudinal.  In  some 
instances  the  vagina  has  been  by  a circular  rent  partially,  or  even 
completely,  .separated  from  the  uterus.  John.son  and  Sinclair*  give 
the  case  of  a patient  in  whom  a fatal  injury  of  this  kind  occurred  : the 
woman  was  a multipara,  but  deliv’cry  being  impossible  because  of  cica- 
trices in  the  lower  part  of  the  vagina  even  after  division  of  the  cicatricial 
tis.sue  was  made  with  a bistoury,  craniotomy  was  performed  : death  oe- 
currcil  the  next  day.  An  instance  of  perforation  of  the  po.sterior  cul-de- 
sac  by  a vaginal  douche,  used  to  induce  labor  at  the  eighth  month  of 
pregnancy  becau.se  of  pelvic  deformity,  is  given  by  Budin.^  So,  too,  the 
vaginal  vault  has  been  torn  by  the  badly-directed  blade  of  forceps  or 
cephalotribe.  Both  spontaneous  and  artificial  rents  of  the  upper  po.s- 
terior portion  of  the  vagina  are  especially  liable  to  occur  in  case  there 
be  a pendulous  abdomen  jiermitting  anterior  displacement  of  the  ute- 
ru.s,  for  by  this  displacement  the  ti.ssucs  are  stretched  and  thinned.  Hart® 
has  shown  that  the  po.rterior  vaginal  wall  is  structurally  weak  at  its  iqi- 
per  half  inch,  while  it  is  more  elongated  than  the  anterior  wall  in  labor. 
Rupture  is  most  common  where  the  jiosterior  v’aginal  wall  is  covered  by 
peritoneum,  and  when  it  occurs  is  a tension  tear  like  cervical  rupture. 
Instances  of  injury  to  the  vagina  anteriorly  and  po.steriorly  have 
occurred  from  the  use  of  the  perforator : in  one  case®  the  practitioner, 
wishing  to  o]icn  the  child’s  head,  made  a rent  in  the  bladder,  permit- 
ting the  introduction  of  three  fingers,  and  in  another  casc,^  the  obstet- 

* Op.  cil.  ’ Dublin,  Journal  of  Medical  Science,  May,  1866.  ■’  Midwifery. 

* Dc.<s  Lesions  Iraumaligues  chez  la  Femme  dans  les  Accouchcments  artifideh,  par  Pierre 
Biulin,  Paris,  1878. 

‘ Trans.  Edinh.  Obslel.  Soc.,  vol.  viii. 

" Budin  : op.  cit. 


Provincial  Mediced  Journal,  1843. 
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rioian,  attempting  the  same  operation,  thrust  his  instrument  tli rough 
the  tissues,  and  ap[)lied  it  to  the  sacral  promontory,  mistaking  it  for  the 
foetal  head'.  Rupture  of  the  vaginal  vault  has  been  caused  by  forcible 
introduction  of  the  hand  into  the  uterus  for  the  purpose  of  performing 


version.*  . 

Prolapse  of  the  intestine  through  the  rent  has  been  observed  in 

several  cases.  Danyau**  in  1850  collected  17  cases  of  rupture  of  the 
vagina  in  which  the  foetus  passed  into  the  abdominal  cavity:  4 of  these 
patients  recovered.  Others  too  have  recovered,  though  the  injury  iier- 
mitted  prolapse  of  the  intestine.  Moysant  has  reported  a case  in  which 
a woman  being  in  labor  the  forceps  was  vainly  applied,  and  then  deliv- 
erv  by  podalic  version  tried ; the  trunk  was  extracted,  but  the  head 
left  behind ; the  woman  died  in  a few  hours,  and  at  the  post-mortem 
the  foetal  head  was  found  in  the  left  side  of  the  abdominal  cavity, 
havine:  entered  throuo-h  a rent  which  extended  from  the  uterine  June- 
tion  to  the  vulva. 

McClintock^  gives  as  the  cause  of  spontaneous  rupture  of  the  vagina 
in  the  cases  which  he  collected — 1,  diseases  of  the  vagina;  2,  dispropor- 
tion between  the  size  of  the  foetal  head  and  the  maternal  pelvds ; and 
3,  osseous  irregularity  upon  the  inner  surface  of  the  j^elvis.  While, 
according  to  the  same  authority,  the  recoveries  after  uterine  rupture 
are  only  4^  per  cent.,  they  are  after  similar  injury  to  the  vagina  12 
per  cent. 

The  SYMPTOMS  that  have  been  most  frequently  observed  in  ruptures 
of  the  vagina  are  cessation  of  labor-pains,  hemorrhage,  recession  of 
the  presenting  part,  which,  however,  is  slight  unless  the  foetus  enters 
the  abdominal  cavity  : prolapse  of  inte.stine  or  of  omentum  is  a not 
infrequent  complication.  Shock  too  has  been  observed  in  many  cases. 

Treatment. — The  treatment  is  very  similar  to  that  required  in 
similar  injury  to  the  uterus.  Prompt  delivery  is  indicated,  and  usually 
this  will  be  made  through  the  vagina ; arre.st  of  bleeding  will  be 
accomplished  by  hot-water  injections,  by  sutures,  and  in  only  excc]i- 
tional  cases  will  a styptic  tampon  be  employed ; a lateral  rent  or  one 
involving  the  peritoneum  wdll  usually  require  a drainage-tube : of 
course  antiseptics  will  be  used  in  the  immediate  and  in  tlie  subsequent 
treatment. 

Renf.'i  of  the  Middle  Portion  of  the  Vagina. — These  are  nsuallv 
snperficial : they  may  be  caused  by  careless  use  of  the  ])orforator  or  of 
the  crotchet,  or  the  vagina  may  be  torn  by  sharp  fragments  of  bones 
of  the  foetal  liead  in  extraction  after  craniotomy.  Injury  raav  be  done 
in  the  introduction  of  the  blade  of  the  forceps,  this  being  forced 
instead  of  caused  gently  “to  feel  ” its  way  to  the  desired  point ; so  too 


' Spie};ell)erg : op.  oil.,  Bulletins  de  la  SocielS  anatnmique,  18.57. 
’ Op.  cit. 


’ Arch.  med. 
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injury  may  be  done  in  the  extraction,  especially  in  case  the  blades  are 
not  accurately  applied  to  the  sides  of  the  child’s  head  and  kept  in  such 
close  relation,  for  the  foetal  head  ought  to  be  a protection  to  the  vagina 
from  injury  by  the  borders  or  by  the  ends  of  the  forceps  blades. 
Deep  tears  of  the  midille  portion  of  the  vagina  may  occur  if  there  be 
sO’uctural  change  in  its  tissues,  Avhether  from  malignant  disease  or  from 
cicatiicial  contraction.  Oontnsed  wounds  of  the  vagina  most  fro(]ucntly 

result  from  prolonged  impaction  of  the  head  in  the  pelvic  cavity and 

as  a consequence  subsequent  sloughing  occurs — which  if  they  involve 
the  anterior  wall  of  the  vagina  result  in  a vesico-vaginal  fistula,  or  if 
the  posterior  a recto-vaginal  fistula. 

Treatment. — It  rarely  happens  that  bleeding  from  wounds  of  the 
middle  portion  of  the  vagina  is  considerable,  and  its  treatment  does  not 
differ  from  that  required  in  similar  injury  of  the  iqipcr  portion.  The 
most  important  part  of  the  treatment  of  the  colpitis  resulting  from  the 
injury  will  be  the  use  of  warm  antiseptic  injections — 1 jiart  of  cor- 
rosive sublimate  to  4000  of  water,  for  example — and  following  the 
injection  by  introducing  an  iodoform  suppository:  if  a contused  wound 
involving  the  anteinor  wall  be  j)resent,  great  care  must  be  taken  to  pre- 
vent distension  of  the  bladder ; after  sloughing  of  any  part  of  the 
vaginal  walls  means  must  be  used  during  the  healing  to  prevent  con- 
tractions, metal,  gla.ss,  or  hard-rubber  dilators  being  introduced  from 
time  to  time. 

As  showing  the  greater  liability  to  injuries  to  the  vagina  in  birth 
in  case  the  child  be  male,  the  fact  .stated  by  Spiegelberg  is  significant: 
thus  in  12  cases  of  vesico-vaginal  fi.stnla  at  his  clinic  and  polyclinic, 
all  the  children  were  boys. 

Tears  of  ihc  Lower  Portion  of  the  Vagina. — Though  the.se  are  in  mo.st 
cases  a.ssociated  Avith  corresponding  injuries  to  the  perineum  or  vulva, 
yet  some  are  not,  and  tlierefore  should  be  considered  separately.  So 
far  as  spontaneous  injuries  of  this  cla.ss  are  concerned,  their  mo.st  fre- 
quent cau.se  is  excessive  .stretching  of  the  vagina  ; they  are  usually 
superficial  and  situated  at  or  near  the  median  line;  in  some  ca.ses,  how- 
ever, they  may  have  a diagonal  course,  or  two  diagonal  tears  may  bo 
united  with  a median  tear  having  approximately  the  form  of  a Y. 
Contu.sed  wounds  resulting  from  ])rolonged  ])re.ssure  by  the  presenting 
])art  are  also  found  here,  and  they  may  be  followed  by  sloughing,  Avhich 
may  end  in  rectal  or  in  perineal  perforation.  Improper  u.se  of  the 
forceps  is  to  be  credited  with  many  injuries  to  the  lower  part  of  the 
vagina : tho.se  injuries  may  result  from  too  rapid  extraction,  but  prob- 
ably their  most  frequent  cause  is  turning  the  handles  of  the  forceps  too 
soon  toAvard  the  abdomen  of  the  mother,  and  thus  the  points  of  the 
blades  are  AvithdraAvn  from  the  child’s  head  and  brought  directly  against 
the  po.sterior  Avail  of  the  Amgina,  making  more  or  le.ss  deep  furroAA's  in 


INJURIES  OF  THE  VULVA  AND  OF  THE  PERINEUM.  31 


its  tissues  : u situilar  accident  lias  occurred  from  the  attempt  to  witli- 
draw  tlie  blades  just  before  the  expulsion  ol  the  head,  a violent  pain 
suddenly  expelling  the  head,  while  the  obstetrician,  busy  with  the 
manoeuvre  mentional,  was  pov-erless  to  prevent  the  rapid  delivery. 
Diipuy'  mentions  a ciise  in  which,  the  feet  presenting,  one  of  these 
0‘scaped  by  the  vulvar  opening,  while  the  other,  pressing  strongly  upon 
the  vagina  posteriorly,  was  forced  through  the  perineum.  I have  seen 
a somewhat  similar  case,  only  the  foot  inflieting  the  injury  made  a rent 
at  the  lower  portion  of  the  recto-vaginal  wall  and  protruded  through 
the  anus,  there  being  also  a slight  tear  in  the  posterior  perineum.  Dr. 
Barker^  has  published  a case  to  which  he  was  called  where  he  found 
the  perineum  “ enormously  distended  by  the  pressure  of  the  head,  and 
the  left  hand  and  forearm  projecting  through  the  anus.”  He  did  not 
attempt  to  restore  the  member,  but  delivered  with  the  forceps.  The 
patient’s  bowels  were  kept  confined  by  opium  for  ten  days,  and  com- 
plete cicatrization  followed. 

Treatment. — Bleeding  from  uncomplicated  lacerations  of  the  lower 
part  of  the  vagina  is  usually  only  slight,  and  therefore  can  only  excep- 
tionally require  means  for  its  arrest.  While,  too,  in  most  cases  these 
tears  are  only  superficial,  and  therefore  require  no  treatment  other  than 
cleanliness  and  the  use  of  antiseptic  applications,  in  others  their  extent 
is  such  that  not  only  to  protect  from  septic  infection  and  to  secure  their 
rapid  healing,  but  also  to  guard  against  possibly  permanent  injury  to 
the  pelvic  floor,  sutures  are  plainly  indicated.  Properly  jirepared  cat- 
gut is  the  best  material  for  stitching  the  surfaces  together,  and  the  con- 
tinuous sutui’e  may  then  be  employed. 

Injuries  op  the  Vulva  and  op  the  Perineum. 

The  vaginal  canal  does  not  open  immediately  externally,  but  through 
the  canal  of  the  vulva,  and  during  the  expulsion  of  the  foetal  head  the 
latter  becomes  greatly  increased,  partly  at  the  expense  of  the  labia  and 
adjacent  external  tissues,  and  ])artly  by  the  stretched  anterior  portion 
of  the  perineum  : the  resisting  vulvar  ring  has  the  fourchette  poste- 
riorly, the  nymphfe  and  the  greater  lips  at  the  sides,  and  the  inferior 
margin  of  the  vestibule  above  or  anteriorly.  Any  part  of  this  ring 
may  be  torn,  and  some  jiart  of  it,  generally  the  fourchette,  is  torn  in 
the  primipara;  it  is  not  uncommon  for  the  rent  to  begin  in  the  lower 
portion  of  the  vagina — that  is,  at  the  true  vaginal  orifice — and  thence 
extend  to  the  vulv'a.  Budin^  from  his  own  observations  was  led  to 
remark  : “ Thus,  then,  it  is  the  resistance  of  the  vaginal  orifice,  hyme- 

* ConKideralions  relalives  aux  Deehimrest  du  Vagin  d la  Suite  dc  P Accouchement  Paris 
1822. 

^ The  Puerperid  Diecaacs,  p.  42. 
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iioal  orifice,  wliich  in  primiiKUW  renders  the  period  of  expulsion  so 
long : it  may  be  said  that  in  them  the  foetal  head  mnst  successively 
escape  three  orifices — viz.  the  uterine,  the  vaginal,  and  the  vnlvar — 
and  the  resistance  offered  by  the  vaginal  orifice  is  not  the  least.”  J. 
]\Iatthe\vs  Duncan'  refers  to  laceration  of  the  vaginal  orifice  as  fre- 
quently the  fii-st  step  to  laceration  of  the  fourchette  or  of  the  perineum 
more  extensively,  and  regards  this  posterior  laceration  as  inevitable. 

Lateral  tears  involving  one  or  the  other  nym])ha  may  occur : in  some 
instances  one  of  these  may  be  divided  in  the  median  line,  vhile  in  others 
there  is  partial  separation  of  the  base ; or  the  tear  mav  extend  from 
the  inferior  margin  of  the  vestibule  backward  by  the  side  of  the 
urethra  or  upward  through  the  tissue  of  the  vestibule  to  the  clitoris, 
and  if  the  laceration  is  deep  the  corpus  cavernosum  of  this  organ  ii])on 
one  side  may  be  torn  : in  ca.se  of  a deep  tear,  ver^*  considerable  hemor- 
rhage generally  follows.  Young*  has  narrated  two  cases  of  hemorrhage 
caused  by  a wound  of  the  ve.stibule  in  labor,  one  of  which  was  fatal, 
.seen  by  him.  In  the  patient  that  died  he  found  a distinct  tear  five- 
eighths  of  an  inch  long  extending  from  the  left  side  of  the  urethra 
upward  to  the  Icfl  of  the  clitoris.  The  bottom  of  the  wound,  which 
was  about  seven-eighths  of  an  inch  deep,  presented  a spongy  appearance, 
the  spaces  of  which  communictited  freely  Avith  each  other  and  the  under- 
lying veins.  In  the  .second  patient  the  hemorrhage  was  .so  great  as  to 
cause  faintness : Young  found  that  the  flow  was  from  a tear  about  one 
and  a half  inches  long,  running  from  the  neighborhood  of  the  clitoris, 
on  the  left  side,  downward  toward  the  urethra.  Pre.ssure  with  the 
finger  for  five  minutes  stopped  the  hemorrhage,  and  to  jirevent  its 
recurrence  the  wound  was  closed  Avith  tAvo  metallic  sutures. 

In  regard  to  tearing  of  one  of  the  nymplue,  Duncan  de.scribes  it  as  be- 
ginning in  the  A'aginal  orifice,  and  at  its  side  anteriorly,  Avhere  the  ])ari- 
etal  protuberance  has  ]u-essed,  and  states  that  this  tear  may  bleed  freely : 
the  left  side  is  more  frequently  the  seat  of  tearing  than  the  right. 

Budin,*  in  a note  iqmn  a sign  permitting  the  recognition  of  a hem- 
orrhage from  the  AA’alls  of  the  Auih^a  or  of  the  A'agina  after  delivery, 
remarks : “ If  the  blood  comes  from  the  clitoris,  it  Aoaa's  immediately 
externally  as  soon  as  the  head  has  escaped,  even  before  the  expulsion 
of  the  trunk.  If,  on  the  contrary,  it  comes  from  rupture  of  the  neck 
of  the  Avomb,  it  is  doubtle.ss  effaced  by  the  friction  of  the  body  of  the 
foetus  again.st  the  greatly-distended  A-aginal  Avails.  We  ask,  then.  If 
it  Avould  not  be  more  rational  to  conclude  from  the  ])rescnce  of  a large 
stain  of  blood  e.xtending  oA’^er  the  shoulder  and  the  trunk  that  there 
was  rupture  of  a A^e.s.sel  occupying  the  anterior  part  of  the  A'agina?” 

Treatment  of  Tear.s  of  the  Vfeva. — Tears  of  the  fourchette, 

* “Papers  on  the  Female  Perineum.” 

* IVansactions  of  the  Edinburgh  Obstetrical  Society,  vol.  viii. 
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unless  extending  into  the  perineum,  do  not  require  special  atten- 
tion. In  lateral  tears  wo  lessen  the  liability  to  septic  infection  and 
arrest  hemorrhage  by  sutures,  the  material  being  preferably  catgut.  II 
a tear  in  the  vestibule  bleeds  much,  the  hemorrhage  can  generally  be 
stopped  by  compression,  but,  as  a rule,  one  or  two  deep  stitches  are  to 

be  preferred. 


Injuries  op  the  Perineum. 

These  may  be  divided  into  contusions,  perforations,  and- tears.  Vio- 
lent or  prolonged  pressure  of  the  child’s  head  upon  the  perineum  niay 
produce  more  or  less  bruising  of  the  tissues,  and  from  such  contusion 
sloughing  occur,  so  that  a perineum  which  was  entire  when  labor  ended 
may  some  days  afterward  appear  as  if  a tear  had  occurred  during  labor. 
Dewees  ^ has  narrated  a case  in  his  practice  of  a primipara  in  whom  the 
head  remained  pressing  upon  the  perineum  for  four  hours  because  of 
her  unwillingness  to  have  forceps  used ; she  then  consented,  and  was 
delivered  in  fifteen  minutes  of  a living  child.  “About  the  eighth  day 
sloughing  of  the  perineum  commenced,  and  proceeded  down  to  the 
sphincter  ani  and  some  distance  up  the  vagina.  The  parts  have  healed, 
however,  more  fortunately  than  could  at  first  hav^e  been  expected,  the 
perineum  almost  alone  having  snfiered,  leaving  the  rectum  safe  and  the 
vagina  without  serious  injury  ; the  case  now  resembles  a lacerated  peri- 
neum.” Cases  of  similar  injury  have  been  reported  by  Duncan^  and 
by  Hibberd.^  Unjust  reproach  may  be  cast  upon  the  obstetrician  in 
whose  practice  such  an  accident  follows  labor,  for  a perineum  the  integ- 
rity of  which  seems  complete  immediately  after  delivery  may  several 
days  or  weeks  later  present  the  characteristics  of  more  or  less  exten- 
sive laceration:  the  woman,  being  infoi’ined  of  tiie  present  condition 
by  another  practitioner,  is  very  apt  to  blame  her  former  attendant, 
even  though  the  present  one  is  wise  and  honest  enough  to  refrain 
this  suggestion. 

There  are  no  special  directions  as  to  the  treatment  of  these  lesions ; 
their  prevention  will  be  chiefly  accomplished  by  artificial  delivery  made 
before  such  injurious  distension  or  prolonged  jjressure  occurs. 

Perforation  or  central  rupture  of  the  jierineum,  permitting  the  escape 
of  the  foetus  through  this  artificial  opening,  the  anal  and  the  vulvar 
ring  remaining  complete,  has  been  observed  in  rare  in.stances.  Among 
the  first  cases  reported  were  one  by  Nedey,  1778;  Coutouly,  1788; 
Meckel,  1811  ; John  Douglas  of  Dublin,  1822 ; and  Merriman,  1826. 
It  was  the  subject  of  a clinical  lecture  by  Dupnytren  ;■*  and  in  that 

* Siistem  of  Midwiferi/,  8tli  ed.,  p.  287,  1837. 

^ “ Papers  on  tlie  Female  Perineum.”  ’ American  Pructitioner,  1881. 

* Legons  oralen  dn  Clinique  chirurgicale,  tome  IroisiCme,  Paris,  1833,  p.  168. 
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lecture  there  are  given  the  following  causes  of  the  accident : The  orifice 
of  the  vulva  being  placed  high  up  toward  the  pubes,  while  the  peri- 
neum presents  from  before  backward  a great  extent,  or,  if  the  woman 
is  lying  horizontally,  a considerable  height.  The  vulvar  orifice  is  in 
such  a subject  much  lessened,  this  diminution  being  consequent  upon 
a sort  of  prolongation  of  the  perineum  which  occdudes  inferiorlv  a 
fourth,  a third,  or  even  half,  of  the  opening.  This  vice  of  conforma- 
tion may  be  congenital  or  accidental — in  the  latter  case  from  reunion 
of  the  soft  parts  following  a burn,  for  example.  Another  cause  is  the 
sitting  position  during  labor  : he  states  that  this  was  the  fact  in  N6dey’s 
case,  and  that  his  own  patient  was  so  propped  up  by  pillows  as  to  be 
almost  sitting.  The  importance  of  these  two  causes,  thus  presented  by 
one  of  the  greatest  of  French  surgeons,  is  obvious.  Remembering  that 
in  labor  the  presenting  part  first  descends  to  the  pelvic  floor  in  very 
nearly  a straight  line,  and  then,  in  completing  the  passage  through  tlie 
birth-canal,  turns  in  a direction  almost  at  a right  angle  to  that  line 
which  it  has  hitherto  pursued,  it  can  be  readily  seen  that  by  the  jiro- 
longation  of  the  perineum  toward  the  pubis  aud  the  lessened  vulvar 
orifice,  the  second  line,  or  axis  of  the  canal,  makes  a more  or  less  acute 
angle  with  the  first.  The  presenting  jiart — the  head,  for  example — is 
placed  at  the  bottom  of  a pui-se.  The  driving  force  of  uterine  and 
abdominal  contractions  does  not  meet  with  sufficient  resistance  from  the 
perineum  to  develop  a resultant  force  able  to  lift  the  head  uj)  from  this 
depth.  The  difficulty  must  obviously  be  increa.sed  if  the  woman  occu- 
pies a sitting  position. 

Now,  while  in  the  majority  of  cases  the  penetration  of  the  perineum 
at  its  thinnest  part  is  followed  by  a tear  extending  anteriorly  through 
the  vulvar  ring  or  jiosteriorly  through  the  anal,  in  rare  instances 
these  rings  remain  entire  and  the  foetus  is  transmitted  through  the 
artificial  ring.  Tn  order  to  understand  the  possibility  of  such  trans- 
mission we  must  remember  not  only  that  the  perineum  is  greatly  elon- 
gated in  labor,  so  that  from  measuring  only  a little  more  than  an  inch 
it  may  be  four  or  five  inches,  or  even  more,  but  also  that  the  rent  is 
not  longitudinal,  but,  as  Diipuytren  .stated,  it  may  be  Y-shaped  or  it 
may  be  stellate,  and  that  the  ti.ssues  surrounding  it  are  very  easily 
stretched. 

A third  cause  of  the  accident,  stated  by  Moreau  and  accepted  by 
Dujiuytren,  is  too  groat  curvature  posteriorly  of  the  inferior  extremity 
of  the  sacrum  and  of  the  coccyx,  or,  which  is  the  same  thing,  too  great 
prominence  of  the  sacro-vertebral  angle. 

Charpentier*  has  collected  48  cases  of  central  rupture  of  the  peri- 
neum, and  in  discussing;  the  causes  of  this  accident  reg;arded  the  follow- 
ing  three  points  as  important:  1.  The  exaggerated  height  of  the  pubic 

' Archives  de  Tocoloijie,  1885. 
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sympliysis,  and  the  more  or  less  faulty  direction  of  the  vulva  resulting 
therefrom ; 2,  the  jxirticular  state  of  the  perineum — form,  constitution, 
and  extensibility ; 3,  the  excessive  intensity  and  irregularity  of  the  ute- 
rine contractions. 

The  prevention  of  this  accident  is  to  be  sought  by  having  the  woman 
lie  upon  the  side,  and  by  directing  the  head  of  the  foetus  forward  to  the 
vulvar  ring ; further,  if  that  ring,  whether  from  congenital  formation 
or  as  a conscopience  of  cicatricial  contraction,  be  too  small  and  too  un- 
dilatable  to  permit  the  passage  of  the  foetal  head,  episiotomy  is  clearly 
indicated.  Again,  if  a central  tear  in  the  perineum  has  begun,  the 
obstetrician,  bearing  in  mind  the  possibility  of  its  extending  backward, 
that  more  or  less  damage  will  be  done  the  anus  and  rectum  should  the 
head  pass  through  the  rent,  is  justifiable  in  dividing  the  vulvar  ring 
rather  than  risk  the  accident  just  mentioned,  for  an  anterior  opening  is 
preferable  to  a posterior  one.  If  the  labor  is  over,  the  child  having 
passed  through  the  artificial  opening,  closure  of  that  opening  by  sutures 
is  indicated.  Sir  James  Y.  Simpson*  has  reported  a ca.se  of  perineal 
fistula  left  by  the  transit  of  the  infant  through  the  perineum,  and  has 
adduced  two  similar  cases  previously  reported.  At  the  conclusion  of 
his  paper  he  remarks : “To  the  preceding  remarks  let  me  merely  add 
that,  as  a means  of  preventing  central  perineal  laceration,  and  the 
chance,  consequently,  of  perineal  fistula  as  a result,  we  have  to  trust 
to — 1st,  the  common  methodic  manual  support  of  the  perineum,  so 
as  to  save  excess  of  pressure  upon  it,  while  at  the  same  time  we  push 
the  head  forward  to  the  vaginal  opening — a means  which,  in  the  prac- 
tice of  Denman  and  Lachapelle,  succeeded  in  preventing  the  head  from 
passing  through  the  perineum  after  its  central  structures  were  split  and 
burst ; 2d,  delivery  of  the  head  and  its  proper  guidance  through  the 
vulva  by  the  forceps,  as  has  been  effected  by  D’Outrepont,  Hiiter,  and 
Braun  in  cases  in  which  this  accident  was  impending ; and,  3d,  lateral 
incisions,  if  absolutely  necessary,  of  the  anterior  edge  of  the  perineum, 
for  in  this,  as  in  the  more  common  longitudinal  forms  of  ruptured  peri- 
neum, it  is,  I believe,  better  practice  to  make  one  or  two  slight  cuts  on 
either  side  of  the  fourchette,  so  as  to  regulate  the  site  and  the  direction 
of  the  lacerations  that  must  occur,  rather  than  leave  their  form  and  cha- 
racter to  mere  chance  alone.  It  is  always  an  infinitely  more  import- 
ant matter  to  save  the  sphincter  of  the  anus  than  the  sphincter  of  the 
vagina.” 

Charpentier*  has  collected  several  ca.ses  in  which  the  arm,  descending 
by  the  side  of  the  head,  has  perforated  the  perineum  ; also  one  case  in 
which  the  lesion  was  caused  by  the  elbow. 

' ObsMric  Memoirs  and  Contributions,  edited  by  Drs.  Priestley  and  Storer,  Philadel- 
phia, 1856. 
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IjOARS  OF  TMK  l^EUiNEUM. — i liesG  lire  iiicoiuplcte  or  complete. 
Tliei-e  are  two  varieties  of  the  former : in  the  first  of  these  the  tear  or 
fissure  is  of  the  mucous  or  of  tlie  cutaneous  surface,  while  in  the  second 
both  surfaces  and  the  intervening  tissues  are  involved.  Further,  peri- 
neal lacerations  may  be  complicated  with  corresponding  injuries  of  adja- 
cent parts. 

Tears  of  the  perineum  are  not  uncommon ; indeed,  thev  arc  frequent 
in  primiparae,  and  even  multiparic  by  no  means  always  escape.  In 
regard  to  the  percentage  of  women  who  suffer  from  these  injuries  in 
childbirth,  statistics  of  different  observers  so  greatly  vary^  that  it  is 
unnecessary  to  quote  them  as  conclusive,  because  such  discrepancies  can 
only  be  reconciled  by  supposing  that  there  have  been  different  methods 
of  observation  and  different  criteria  of  a perineal  rent.  There  is  one 
point,  however,  upon  which  statistics  agree,  and  that  is  that  these  inju- 
ries are  much  more  frequent  in  cases  of  delivery  with  the  forceps.  Nev- 
ertheless, let  not  the  conclusion  from  this  fact  be  that  the  iiLstrument 
itself,  by  increase  of  the  head  circumference,  causes  the  accident.  The 
tear  may  come  from  the  careless  or  hurried  e.xtraction,  or  from  the 
resistance  of  a rigid  iierineum  or  of  the  vaginal  or  vulvar  opening — 
a resistance  which  Nature’s  forces  were  unable  to  overcome.  If  a 
skilful  hand  holds  the  forceps,  and  tissues  and  time  permit  delay  until 
sufficient  dilatation  or  dilatability  is  secured,  no  perineum  would  suffer 
injury  from  the  forcejis  which  would  not  have  occurred  had  the  deliv- 
ery been  spontaneous ; nay,  more,  the  forceps  properly  used  would  ]>re- 
serve  many  a jierineum  from  rupture. 

Abnormal  position  of  the  vulvar  orifice  predisposes  to  perineal  tears; 
so  too  if  this  orifice  is  undilatable  or  unusually  small  such  accident  is 
inevitable  unless  means  of  prevention  are  used.  As  Pajot  has  said, 
some  ])erineums  are  destined  to  tear,  and  this  depends  upon  the  nature 
and  quality  of  the  tissue."  Whenever  the  labor  occurs  so  rajiidly  that 
time  is  not  given  for  the  jihysiologieal  softening  and  stretching  of  the 

’ The  following  pass.ige  is  taken  from  Marduel,  vol.  x.xvi.,  Nouveau  Dktionnaire  de 
Medccine  el  de  Chimrgie  pratiques ; “AVithout  referring  to  tears  of  the  foiirchette,  which 
are  almost  the  rule  in  primipane,  and  which  Schroeder  has  found  in  his  accouchees  in 
the  proportion  of  61  per  100,  we  find  the  basis  of  the  frequency  of  true  tears  of  the 
perineum  in  German  and  English  authors.  Thus,  Schroeder  found  these  rents  in  34J 
per  cent,  of  primipara’,  in  9 per  cent,  of  multipara';  AA'inckel  saw  115  ruptures  of  the 
perineum  in  1011  deliveries;  Olshausen  found  21  per  cent,  in  primiparre,  4.7  per  cent, 
in  inultipara?;  ITildebrandt  gives  71  per  cent. ; Meeker,  3.66  per  eent.  for  the  Munich 
clinic.”  The  author  states  that  in  more  than  300  deliveries  in  the  Lyons  clinic  he  has 
not  seen  a single  rupture  of  the  ])erinenm.  Spiegelberg  {op.  cil.)  has  stated  that  of 
3000  deliveries  in  his  clinic,  there  were  102  cases,  or  3.5  per  cent.,  in  which  there  was 
a tear  from  tlie  fourchette  more  than  2.5  centimeters  long. 

^ Meeker,  who  gave  the  general  proportion  of  women  who  sufl'ered  from  perineal 
tears  as  3.66  per  cent.,  found  that  in  primiparie  from  thirty  to  forty-five  years  of  age 
the  [troportion  wtis  14  per  cent. 
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tissues  which  furnish  the  final  barrier  to  the  escape  of  the  foetus,  the 
iuteo-rity  of  the  perineum  is  imperilled.  “In  those  cases  where  the 
infant  advances  with  extreme  rapidity  from  the  superior  strait  to  the 
vulva,  ill  accouchements  made  precipitate  by  excessive  activity  of  the 
uterus,  in  labors  ended  by  operative  intervention,  the  perineal  floor, 
insufficiently  prepared,  not  having  acquired  its  complete  extensibility, 
runs  the  risk  of  being  ruptured.”* 

Certain  presentations  and  positions  create  a liability  to  perineal  tears; 
for  example,  presentation  of  the  brow  or  unreduced  occipito-postcrior 
position.  Excessive  development  of  the  foetus  or  of  part  of  it,  whether 
physiological  or  pathological,  may  cause  the  injury;  thus,  in  great  size 
of  the  head  or  of  the  shoulders,  or  if  there  be  hydrocephalus  or  ascites, 
or  if  the  abdomen  be  enlarged  from  other  cause,  the  perineum  may  be 
torn. 

The  perineum  is  most  liable  to  be  torn  in  its  median  line,  because 
there  the  parts  are  thinnest  in  the  distension  occurring  in  labor,  and 
farthest  from  the  points  of  attachment. 

While  probably  few  obstetricians  study  immediately  after  labor 
injuries  to  the  mucous  sui-face  of  the  perineum,  the  gynecologist  meets 
with  frequent  examples  of  fissures  thus  caused,  the  cutaneous  surface 
being  quite  normal.  Duncan,  who  has  given  special  study  to  this  sub- 
ject, states  that  he  has  seen  no  primipara  without  any  injurj’’,  and  none 
without  a laceration  posteriorly  of  the  proper  orifice  of  the  vagina  as 
distinguished  from  a laceration  of  the  fourchette — that  is,  of  the  proper 
vulvar  orifice.  The  fissures  observed  by  the  gynecologist  upon  the  lower 
part  of  the  vagina  posteriorly  are  generally  in  the  median  line,  though  a 
tear  having  the  form  of  a V or  of  a Y may  be  met  with  ; while  usually 
superficial,  in  some  instances  they  are  so  deep  that  nothing  of  the  peri- 
neum is  left  at  this  part  but  the  skin.  Again,  there  may  be  fissures 
upon  the  cutaneous  surface  formed  when  the  perineum  is  greatly  dis- 
tended, the  parts  beneath  the  skin  suffering  no  perceptible  injury. 
Duncan,**  who  describes  as  partial  central  rupture  of  the  perineum  a 
split,  crack,  or  tear  of  the  skin  of  the  perineum,  also  .states  that  the 
injury  may  affect  the  vagina  only  ; or  it  may  affect  the  tissues  between 
the  vagina  and  the  perineal  skin,  the.se  two  parts  remaining  entire;  or, 
finally,  it  may  affect  skin  and  mucous  membrane  and  the  tissues  imme- 
diately adjacent,  while  there  remains  entire  some  ti.ssue  intervening 
between  the  skin  and  the  vagina. 

When  all  the  tissues  of  the  perineum  are  torn,  from  the  vulvar  ori- 
fice to  the  anal  sphincter,  the  laceration  usually  receives  the  designation 
of  incomplete,  and  different  degrees  of  such  incomplete  laceration  have 
been  distinguished  and  de.scribed  ; but  such  di.scri  mi  nation  is  not  now 
necessary.  If  the  injury  .should  also  include  the  anal  ring,  the  rupture 
' Mardiiel.  a Oy).  cit. 
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IS  called  complete.  The  designation  of  complicated  may  be  given  to 
a rupture  that  extends  above  the  rectal  boundary  of  the  perineum  thus 
involving  more  or  less  of  the  recto-vaginal  wall ; or  there  may  be  other 
vaginal  rents,  as  in  the  case'  re^iorted  by  Gervis — an  occipito-posterior 
position,  delivery  widi  the  forceps ; not  only  the  perineum  torn,  but 
also  a rent  of  the  right  lateral  vaginal  wall  extending  to  the  ischio- 
rectal fossa. 

1 ROPHYLACTic  Tre.at.mext. — Saving  the  perineum  from  injurv  in 
childbirth  has  been  the  effort  of  obstetricians  for  ages,  and  from  time  to 
time  different  means  have  been  employed  or  projiosed  for  this  jinrpose: 
the  very  multiplicity  of  means  proves  their  futility  in  some  cases ; no 
universal  prophylactic  means  has  yet  been  found.  The  student  of  the 
history  of  these  various  means  grows  weary  of  vain  repetitions*  and 
of  rediscoveries,  and  of  the  revival  ot  jilans  that  have  been  buried  so 
many  years,  or  even  centuries,  that  they  have  been  forgotten  : here,  as 
elsewhere  in  medicine,  it  may  happen  that  the  inventor  devises  that 
which  was  suggested  and  tried  long  ago,  and  he  unconsciouslv  re|)eats 
the  thoughts  and  renews  the  methotls  of  those  who  were  dead  before  he 

’ Si.  Thomaul  HospUal  Reports,  1874. 

* Tins  criticism,  however,  does  not  apply  to  the  plan  proposed  by  Dr.  D.  Berry  Hart 
( Transactions  of  the  Edinburgh  Obstetrical  Societg,  vol.  xii.,  1887).  Dr.  Hart  asserts  that 
the  term  “extension  of  the  head,”  as  the  fourth  consecutive  movement  of  the  labor 
mechanism,  is  a most  misleading  one,  for  it  implies  that  the  chin  leaves  the  sternum 
while  passing  the  perineum,  and  that  during  the  anterior  fixation  of  the  occiput  under 
the  pubic  arch  antero-posterior  and  increasing  diameters  of  the  foetal  bead  form  tbe 
antero-posterior  diameters  of  the  girdle  of  resistance.  “ I deny  in  toio  that  tbe  chin 
leaves  the  sternum,  and  I hold  that  this  fixation  of  the  occiput  and  descent  of  the  sin- 
ciput is  not  the  best  or  normal  mechanism.  The  best  mechanism  to  avoid  tear  is  for 
the  occiput  to  lead,  for  the  head  to  be  driven  on  by  a steady  movement  of  translation, 
any  rotation  upon  a biparietal  axis  so  taking  place  as  to  favor  occipital  dipping  and 
never  dipping  of  tbe  sinciput.  It  is  easy  to  see  how  the  erroneous  idea  of  extension 
arose.  The  attendant  while  the  patient  lay  on  her  left  side  watched  tbe  passage  of 
tbe  foetal  head  from  behind,  saw  more  of  the  anterior  portions  of  the  head  appear, 
and  accounted  for  it  by  e.xtension.” 

The  following  are  Dr.  Hart’s  directions  for  preventing  tearing  of  the  ]>erineum : 
“With  the  patient  lying,  of  course,  on  her  left  side,  the  attendant  places  the  thumb 
of  his  right  hand,  guarded  by  a napkin  soaked  in  hot  sublimate,  in  front  of  tbe  anus, 
and  presses  it  gently  there.  The  pressure  is  not  in  the  direction  of  a line  joining  his 
thumb  and  the  pubic  arch,  but  nearly  in  the  axis  of  the  pelvic  outlet.  By  this  descent 
of  the  sinciput  is  hindered  and  that  of  the  occiput  favored.  When  the  latter  is  begin- 
ning to  piiss  under  tbe  pubic  arch  the  fingers  of  tbe  same  hand  are  placed  between  it 
and  tbe  apex  of  tbe  arch,  so  that  when  the  occiput  has  cleared  the  arch  the  fingeis 
are  passed  toward  the  nape  of  the  neck,  and  the  bead  thus  grasped  in  tbe  hand,  the 
thumb  lying  over  the  sagittal  suture.  This  gives  one  complete  command  over  tbe 
head,  which  is  now  engaging  in  tbe  diameters  between  the  nape  of  the  neck  and  fore- 
head and  face,  and  allows  the  whole  passage  with  as  little  tear  as  possible.” 

Accepting  Dr.  Hart’s  teaching  as  to  the  mechanism  of  the  escape  of  the  fcetal  head 
from  the  final  boundary  of  tbe  birth-canal,  we  have  not  only  an  important  guide  to 
the  management  of  sjiontaneous,  but  of  artificial — with  tbe  forceps — delivery  of  the 
foetal  head,  so  as  to  best  protect  the  perineum  from  injury. 
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was  born.  He  is  fortunate  if  lie  does  not  reinvent  that  wliieh  is  only 
a few  years  old. 

But  are  we  powerle.s.s  in  the  jiresenee  of  the  possibility  of  this  acci- 
dent, which  is  never  .so  trivial  that  its  prevention  is  a matter  of  imlif- 
ference,  and  may  be  so  grave  that  it  brings  immediate  [leril  and  may 
result  in  permanent  distre.ss?  Knowing  from  the  .stati.stics  of  Schrocder 
anil  others  that  perineal  laceration  occurs  more  frequently  if  a woman 
be  delivered  upon  her  back  than  if  she  be  upon  her  side,  the  obstetri- 
cian insists  upon  her  occupying  the  latter  position.  Knowing,  further, 
that  rapid  delivery,  more  especially  in  the  primipara,  is  a frequent 
cause,  he  delays ' the  expulsion  of  the  child  until  the  parts  of  the  lower 
portion  of  the  birth-canal,  having  undergone  their  physiological  soften- 
ing and  stretching,  heretofore  mentioned,  have  become  dilatable.  He 
corrects,  if  possible,  a brow  presentation  or  an  occipito-posterior  position. 
A hydrocephalic  head  should  be  punctured,  and  even,  the  child  being 
dead,  its  head  or  trunk  ought  also  to  be  lessened  in  size  if  the  perineum 
is  liable  to  tear,  in  order  that  delivery  may  occur  : better  mutilation  of 
a dead  child  than  a serious  tear  of  the  perineum  of  a living  mother. 
Yet  cases  do  occur  in  which  the  vulvar  ring  dilates  to  a certain  degree, 
and  then  the  proce.ss  cea.ses  before  the  dilatation  is  sufficient  for  birth ; 
here  the  remedy  is  episiotomy  : the  cases  are  rare  that  require  this  o])e- 
ration,  but  every  practitioner  of  a few  years’  exjjerience  has  met  with 
them. 

But  notwithstanding  all  prophylactic  means,  there  are  cases  in  which 
the  perineum  must  tear,  will  tear,  the  tissues  giving  way  under  a 
moderate  strain  almost  as  readily  as  a piece  of  wet  blotting-jjaper, 
esijecially  if  they  have  been  subjected  to  continued  pre.ssure.  Fortu- 
nately, however,  such  cases  are  quite  exceptional. 

Tre.\tmext  of  Actual  Tears. — In  ca.se  of  central  perforation, 
the  head  partially  making  its  way  through  the  rent,  division  of  the 
anterior  bridge  is  at  once  indicated,  as  has  been  before  stated,  thus  con- 
verting the  exceptional  into  the  ordinary  injury.  This  conversion 
may  occur  spontaneously,  but,  on  the  other  hand,  there  is  the  risk  of  a 
tear  through  the  posterior  bridge — that  is,  through  the  anal  ring — 
which  would  be  a greater  misfortune.  After  the  labor  is  over  closure 
of  perineal  wounds,  except  superficial  ones,  is  clearly  indicated  : an 
excejition  may  be  made  if  the  tissues  have  been  greatly  bruised  and 
sloughing  is  probable.  The  material  for  sutures  may  be  of  catgut, 
silkworm  gut,  silver  wire,  silk,  or  of  honsehair.  If  internal  stitches 
are  necessary,  whether  at  the  vaginal  or  the  rectal  surface,  or  at  both, 

‘ This  delay  may  he  efl’ected  by  direct  i>ressure  of  hand  or  fingers  upon  the  fretal 
liead,  or  it  may  be  restrained  with  the  forceps  j by  controlling  voluntary  efiforts  of  the 
parturient  by  direct  command  or  by  the  administration  of  chloroform  by  inhalation, 
and  such  inhalation  may  lessen  uterine  action  also. 
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catgut  is  to  be  preferred  and  the  continuous  suture  is  best.  My  own 
preference  is  for  silkworm  gut  for  the  external  sutures.  The  woman 
lies  upon  her  back,  the  lower  limbs  strongly  flexed ; the  parts  are 
thoroughly  cleansed  by  a hot  antiseptic  solution,  and  a sponge  is  passed 
into  the  vagina  above  the  rent,  so  as  to  absorb  the  uterine  flow  and 
prevent  its  obscuring  the  parts  to  be  stitched  : hemorrhage  from  the 
wounded  perineum  is  in  some  instances  so  great  that  ligation  of  one 
or  more  bleeding  vessels  is  necessary.  Such  great  bleeding  occurred  in 
three  ca.ses  afler  episiotomy  had  been  performed  by  Depaul,  and  in  one 
of  these  a ligature  was  required  for  its  arrest.  Before  introducing  the 
stitches  the  obstetrician  cuts  off  with  scissors  any  loose  pieces  of  tiasue, 
and  thns  prepares  the  surfaces  of  the  wound  for  being  brought  in 
accurate  apposition.  The  stitches  having  been  introduced  and  tied, 
the  vaginal  sponge  is  removed,  and  the  parts  again  cleansed  with  an 
antiseptic  solution,  iodoform  sprinkled  upon  the  external  surface  of  the 
perineum,  and  a suppository  of  iodoform  introduced  into  vagina ; the 
patient  is  allowed  to  lie  in  such  position  as  is  most  comfortable,  and 
the  knees  are  not  bandaged  together.  For  many  years  I have  pi'o- 
tested  against  this  confinement  of  the  lower  limbs  after  perincorraphy 
or  perineoplasty  as  an  unnecessary  cruelty,  and  as  tending,  in  case 
of  the  former  rendered  necessary  by  childbirth,  to  imprison  the 
lochial  discharge ; by  no  probable  movements  of  these  limbs  can  the 
patient  put  any  strain  upon  the  parts  that  have  been  stitched  together. 
As  to  evacuations  from  the  bowels,  while  some  restrain  these  for  a 
week  or  ten  days,  other  practitionei’s  prefer  to  have  them  occur  two 
or  three  days  after  the  delivery,  and  subsequently  once  in  one  or  two 
days : the  practice  of  the  latter  is  probably  the  better.  As  to  the 
removal  of  the  stitches,  of  course  those  of  catgut  require  no  attention, 
for  they  are  absorbed  in  six  to  eight  days,  in  some  instances  unfortu- 
nately sooner ; sutures  of  silkworm  gut,  of  silver  wire,  or  of  horsehair 
may  be  left  for  ten  days  or  two  weeks,  or  even  for  a longer  period. 

In  regard  to  superficial  tears,  whether  of  the  mucous  or  of  the  cuta- 
neous surface  of  tlie  perineum,  the  careful  and  constant  use  of  antisep- 
tic applications  during  their  healing  is  imperative,  and  constitutes,  in 
fact,  the  only  treatment  required. 

Inversion  of  the  Uterus. 

Inversion  of  the  uterus  is  the  gravest  di.splacement  of  this  organ 
that  is  possible.  Fortunately,  it  is  not  a frequent  accident,  statistics 
showing  that  it  does  not  occur  oftener  than  once  in  one  hundred  and 
forty  thousand  deliveries.  An  inverted  uterus  has  been  compared  to 
the  finger  of  a glove  turned  inside  out,  and  the  disorder  has  been 
described  as  a hernia  of  the  uterus  through  the  os ; Par6  applied  the 
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term  “perversion”  to  it — a word  wliich  Crosse  in  liis  well-known 
monograph*  used  to  designate  the  final  degree  of  this  displacement: 
if  the  inversion  be  eomplete,  the  simjilest  statement  of  the  condition 
is,  The  uterus  is  upside  down  and  wrong  side  out.  Denuce**  attributes 
the  first  recognition  of  inversion  of  the  uterus  to  Hippocrates,  who 
also  directed  a plan  for  its  restoration ; he  quotes,  too,  a passage  from 
Aretseus,  who  not  only  described  the  accident,  but  also  referred  to  trac- 
tion upon  the  cord  as  one  of  the  causes,  this  traction  being  made  in  an 
effort  to  remove  an  attached  placenta : so,  too,  subsequent  great  lights 
of  ancient  medicine,  as  Soi’anus,  Moschion,  Galen,  Paul  of  JEgina, 
and  others,  have  referred  more  or  less  distinctly  to  invei’sion  of  the 
uterus  as  an  accident  of  childbirth. 

Two  conditions  of  the  uterus  are  necessary  in  order  that  it  can 
become  inverted — increase  of  the  cavity  and  relaxation,  either  general 
or  limited,  of  the  walls.  These  conditions  are  presented  by  the  uterus 
in  pregnancy  and  in  labor,  but  they  may  also  occur  if  the  uterus  be  dis- 
tended from  other  cause  than  an  ovum ; as,  for  example,  by  a polypus. 
In  400  cases  of  this  accident  collected  by  Crosse,  only  50  occurred  inde- 
pendently of  pregnancy  : most  of  the  350  thus  connected  with  gestation 
occurred  at  its  conclusion,  only  a very  few  happening  after  abortion. 

In  this  article  the  inversion  occurring  in  connection  with  childbirth 
will  alone  be  considered,  for  that  variety  which  is  connected  with  cer- 
tain intra-uterine  tumors  belongs  to  a treatise  upon  diseases  of  women  : 


Fig.  3. 

1 . 2.  3. 


Three  Degrees  of  Inversion:  1,  depression;  2,  introversion;  3,  complete  inversion  (Cro.ssc):  n, 
fundus  of  uterus;  bh,  cavity  of  uteri  receiving  inverted  fundus;  c,  vagina;  dd  mouth  of 
inverted  portion. 

for  the  same  reason  the  treatment  required  in  acute  puerperal  inversion 
will  be  presented,  and  that  of  chronic  inversion  omitted. 

The  uterus  when  inverted  forms  a cavity  lined  with  serous  mem- 
brane and  opening  into  the  abdomen;  according  to  the  degree  :md 

• “Essay  upon  Uterine  Inversion,”  Tmmwlionx  of  the  Provincial  Medical  and  Snrqi. 
cal  Amodalion,  London,  1844  and  1847. 

’ Train  clinique  de  P Inversion  uterine,  Paris,  1883. 
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the  recency  of  the  inversion  this  newly-formed  cavity  will  contain 
part  of  the  oviducts,  of  the  round  and  of  the  broad  iigaments,  and 
in  some  instances  the  ovaries  and  loops  of  intestine.  Three  degrees  of 
inversion  are  described.  In  the  first  the  fundus  is  depressed,  a cup- 
like cavity  being  formed  which  may  be  felt  from  the  abdominal  wall; 
in  the  second  the  fundus  has  descended  to  the  internal  os  uteri,  the 
entire  body  of  the  organ  thus  participating  in  the  displacement ; in  the 
third  degree  the  fundus  and  the  body  have  passed  out  of  the  os  : in  the 
last  case  the  uterus  may  pass  out  of  the  vulva  and  be  external,  the 
vagina  necessarily  undergoing  partial  inversion,  and  then  there  is  pro- 
lapse of  the  invei’ted  uterus. 

Fig.  4. 


Inversion  of  Uterus,  from  specimen  in  Mus6e  Dupuytren  (after  Crosse) : a,  vagina ; 6,  inverted 
fundus,  incised  at  c to  show  its  cavity;  d,  point  of  inversion,  with  round  ligaments,  tubes, 
and  ovarian  ligaments  drawn  in;  ee,  ovaries;  ff,  fimbriated  ends  of  tubes;  gg,  round  liga- 
ments; A,  cervix  covered  by  peritoneum. 

Causes  of  Uterine  Inversion. — Remembering  that  the  finst 
degree  of  this  disorder  consists  in  a depression  of  the  uterine  wall  at 
its  upper  portion — a cupping  of  the  fundus,  as  it  is  sometimes  called — 
this  depression  may  result  from  intra-uterine  traetion  or  from  extra- 
uterine  pressure.  Either  traction  or  jiressure  may  be  spontaneous  or 
artificial ; the  resulting  inversion  may  be  complete  or  incomplete. 

Pulling  upon  the  cord  for  the  delivery  of  the  placenta  was,  as  has 
been  previously  stated,  recognized  by  Areticus  as  one  of  the  causes  of 
uterine  invereion,  and  probably  it  is  the  most  frequent  cau.se.  The 
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scepticism  as  to  this  being  common  manifested  by  one  of  the  wisest  of 
American  gynecologists,  Dr.  Emmet,  upon  the  ground  tliat  sncli  deliv- 
ery of  the  placenta  is  so  common  on  the  part  of  ignorant  midwives,  and 
therefore  the  accident  ought  to  be  much  more  frequent,  is  not  well 
founded.  Certain  conditions  mu.st  be  present  in  order  that  traction 
upon  the  cord  may  invert  the  uterns,  and  among  these  are  a firm  attach- 
ment of  the  placenta  and  uterine  relaxation : the  usual  absence  fif  those 
conditions  explains  the  rarity  of  the  accident. 

One  of  the  most  remarkable  cases  of  uterine  inversion  caused  by 
pulling  upon  the  cord  has  been  recorded ‘ by  an  American  physician. 
Dr.  Woodson  of  Kentucky  : A negress  four  months  pregnant  was 
taken  with  severe  uterine  pains  in  a bath;  she  succeeded  in  seizing  the 
foetus  and  dragged  it  out,  inverting  the  uterus.  Relative  or  absolute 
shortness  of  the  cord  has  in  several  instances  been  followed  in  spon- 
taneous delivery  by  inversion  of  the  uterus  : Bandelocque  has  given 
two  examples.  So  also  delivery  with  the  forceps  has  in  a similar  con- 
dition of  the  cord  caused  the  accident ; illustrative  cases  are  given  by 
Levret  and  Bockendal.^  The  cord  may  be  normal  in  length,  but  from 
the  unusual  position  occupied  by  the  woman  during  the  expulsion  of 
the  child  the  uterus  may  be  inverted  by  the  weight  of  the  child  drag- 
ging upon  or  suspended  by  the  cord.  Daillez  reported  the  following 
case  : A girl  eighteen  years  old,  near  her  labor,  was  driven  from  home 
by  her  father ; she  took  refuge  in  the  house  of  a friend,  and  soon  felt 
the  pains  of  childbirth.  An  accoucheur  called  to  her  thought  that  she 
was  suffering  with  false  pains,  and  went  away;  upon  his  retium  he  found 
her  dying,  the  uterus  completely  inverted  and  hanging  between  her 
thighs ; he  learned  that  the  unfortunate  girl  was  delivered  standing, 
her  elbows  resting  upon  the  back  of  a chair;  the  child  suddenly  e.scaped 
and  the  cord  was  ruptured.  The  traction  upon  the  uterine  wall  may 
be  made  by  the  partially-detached  placenta  and  clots  of  blood ; thus, 
KormamD  quotes  a case  from  Dr.  Camillo  Fiirst  in  which  the  accident 
occurred  from  the  weight  of  a mass  of  blood  resulting  from  a partial 
sei)aration  of  the  placenta  retained  by  adherent  membranes. 

The  invei’sion  may  be  caused  by  extra-uterine  pressure.  This  pres- 
sure may  be  manual  or  abdominal.  The  former  may  be  made  in  im- 
proper efforts  exercised  to  effect  the  delivery  of  the  placenta  by  the 
so-called  Credo’s  method.  But  abdominal  pressure,  there  being  no  man- 
ual interference  whatever,  may  cause  the  accident.  Denuce  quotes  from 
Galen  the  following  remarkable  passage,  showing  how  this  great  master 
recognized  this  cause  of  uterine  inversion  : “ Under  the  influence  of  the 
power  of  expulsion,  which  is  the  opposite  of  the  power  of  retention  of 
which  we  have  spoken,  the  mouth  of  the  womb  opens,  and  the  entire 


‘ American  Journal  of  the  Medical  Sciences.  1860. 
’ See  Denuce. 


’ Op.  cit. 
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fiiiulns  of  tills  organ  so  far  as  possible  approaches  it,  pushing  the  fcetus 
out.  At  tlie  same  time  as  the  fundus  of  the  uterus,  the  paits  that  sur- 
round it,  the  abdominal  walls,  which  are  the  external  walls  of  the 
instrument  of  expulsion  regarded  in  its  whole,  pushing  by  the  action 
of  all  their  forces,  strongly  clasp  the  foetus  and  force  all  out.  This  part 
of  the  action,  which  is  under  the  woman’s  control,  resides  not  in  the 
uterus,  but  in  the  abdominal  muscles,  which  come  to  her  aid  as  they  do 
in  defecation  and  in  urination.  Also  in  some  women,  when  this  expul- 
sive power  is  exerted  immoderately,  the  violent  pains  may  drive  out  the 
uterus  itself.  The  accident  is  entirely  similar  to  that  which  occurs  in 
a struggle  or  combat,  when  one  of  the  contestants,  forcing  the  other 
backward,  throws  him  upon  the  ground,  at  the  same  time  falling  on 
him.  Thus  the  uterus,  when  it  violently  expels  the  fcetus,  may  itself 
be  at  the  same  time  precipitated  without,  especially  if  the  ligaments 
which  fasten  it  in  the  basin  are  previously  relaxed.” 

Paralysis  of  the  placental  site  or  general  atony  of  the  uterus  is  a 
condition  which  permits  invei*sion  of  the  uterus  by  abdominal  jjressure. 
Supposing  the  portion  of  the  uterus  corresponding  with  the  place  of 
placental  attachment  to  be  pai'alyzed,  there  may  follow,  either  with  or 
without  abdominal  strain,  dropping  down  of  this  part  into  the  gra-^p 
of  non-paralyzed  but  active  muscular  walls  of  the  uterus ; these,  there- 
fore, receiving  the  introcedent  mass  actively  contracting,  may  make  the 
inversion  complete.  John  Hunter,  in  describing  an  inversion  of  the 
uterus  caused  by  a polypus,  observed : “ I conceive  the  contained  or 
inverted  part  becomes  aii  adventitious  or  extraneous  body  to  the  con- 
taining, and  it  continues  its  action  to  get  rid  of  the  inverted  part,  sim- 
ilar to  an  intussusception  of  the  intestine.”  Barne.s,  in  referring  to 
Hunter’s  description,  states  that  it  contains  the  germ  of  most  subse- 
quent theoretical  explanations. 

Professor  Isaac  E.  Taylor  holds  that  sometimes  inversion  begins  at 
the  cervix,  this  part  undergoing  eversion  as  in  prolapsus,  and  this 
going  on  to  complete  inversion  of  the  organ.  Denuce  considers  this 
prolapse  which  Taylor  refers  to  as  connected  with  the  precise  moment 
of  evolution  of  partial  inversion  where  the  uterine  depression,  forced 
by  uterine  or  abdominal  contractions,  escapes  the  orifice  of  the  neck 
and  is  gradually  transformed  into  an  incomplete  inversion  appreciable 
in  the  vagina  and  between  the  lips  of  the  neck. 

Duncan'  recognizes  four  kinds  of  uterine  inversion  occurring  after 
delivery  : 1,  spontaneous  pa.ssive  uterine  inversion  ; 2,  artificial  passive 
uterine'  inversion ; 3,  spontaneous  active  uterine  inversion ; and,  4, 
artifieial  active  uterine  inversion.  “ The  only  uterine  condition  essen- 
tial to  the  production  of  all  these  kinds  is  paralysis  or  inertia  or  com- 
plete inaction.  This  is  the  condition  of  the  whole  organ  at  the  time 
1 Researches  in  Obsielrics,  Edinburgh,  1868. 
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of  piwlnction  of  the  lii’st  two  kinds.  In  the  last  two  kinds  it  is 
ac(^oni|)anied  by  uterine  aetivity,  and,  as  tliese  cannot  coe.xist  in  the 
same  l)art,  the  paralysis  is  partial  and  the  activity  partial.  Action  r>f 
the  uterine  wall  cannot  cause  introcession  of  it.  Activity  of  the  whole 
of  the  uterus  renders  inversion  impossible.  Activity  of  a part  of  the 
uterus  renders  introcession  of  that  part  impossible.  There  must  there- 
fore be  paralysis  of  the  whole  or  of  a part  before  inversion  can  begin.” 
SvjiPTOMS  AND  Diagnosis. — Pain,  shock,  and  hemorrhage  arc  the 
chief  symptoms  of  sudden  and  complete  inversion  of  the  uterus.  The 
woman  in  many  cases  cries  out  with  the  suffering ; she  declares,  if  the 
invei'sion  rapidly  occurs  as  a consecpience  of  traction  upon  the  cord, 
that  her  intestines  are  being  torn  away.  The  shock  is  partly  the 
e.xpression  of  this  acute  suffering,  partly  the  sudden  withdrawal  from 
the  abdomen  of  one  of  its  largest  organs  ; and  should  serious  hemor- 
rhage occur,  the  loss  of  blood  contributes  to  it.  The  face  is  pale,  the 
exjiression  anxious,  the  pulse  frequent  and  feeble,  the  limbs  cool,  and 
there  may  be  vomiting  and  also  convulsions.  The  hemorrhage  may 
be  slight,  for  if  the  placenta  be  entirely  adherent  to  the  uterus,  there 
can  be  no  considerable  bleeding;  if,  however,  it  be  comjiletely  or  par- 
tially detached,  the  flow  may  be  very  profuse  and  prove  fatal  in  a 
short  time.  But  there  may  be  little  or  no  bleeding,  yet  the  collapse  be 
jirofound.  “ Symptoms  of  incarceration  may  and  frequently  do  arise 
when  coils  of  intestine  have  entered  the  funnel  formed  by  the  inverted 
uterus  and  have  become  compressed.”  ^ 

Abdominal  examination  shows  the  absence  of  the  uterine  globe,  and 
<a  tumor  occupying  the  vagina,  or  even  chiefly  projecting  from  the 
vulva,  is  found.  This  tumor  may  have  the  jdacenta  still  attached, 
and  then  an  error  in  diagnosis  is  impossible.  If  the  placenta  has  been 
cast  ofl‘,  the  obstetrician  possibly  doubts  whether  the  tumor  found  in 
tlie  vagina  or  at  the  vulva  be  an  inverted  uterus  or  a polvpus,  reten- 
tion of  urine  being  a common  consequence  of  inverted  uterus,  and  a 
distended  bladder  may  simulate  the  uterus ; therefore,  let  him  who  has 
not  witnessed  the  aceident,  but  who  first  sees  the  condition  hours  or  a 
day  or  two  after  its  occurrence,  begin  by  using  a catheter.  No  confu- 
sion from  this  cause,  and  no  error  in  diagnosis  thence  derived,  a biman- 
ual examination,  the  impossibility  of  passing  a uterine  sound  into  the 
uterine  cavity  if  the  organ  be  inverted,  and  ascertaining  that  the  point 
of  a sound  passed  into  the  bladder  may  be  felt  in  the  median  line 
by  two  fingers  in  the  rectum  too  distinctly  to  suppose  that  the  uterus 
intervenas,  will  leave  no  doubt  in  the  mind  of  the  careful  examiner. 

1 have  been  called  to  three  cases  of  inversion  of  the  uterus,  and  I have 
not  in  one  of  them  found  the  organ  the  seat  of  intermittent  contrac- 
tions ; yet  such  conti’actions  have  been  brought  forward  as  one  of  the 

* Koniiiinn. 
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means  by  which  the  inverted  uterus  can  be  distinguished  from  a ute- 
rine polypus.  So,  too,  I utterly  reject  dependence  upon  tlie  sensitive- 
ness of  an  inverted  uterus  as  a means  of  diagnosis:  manv  years  ago  in  a 
aise  of  doubtful  vaginal  tumor  I held  in  my  hand  that  which  by  other 
means  was  proved  to  be  tlie  inverted  uterus,  and,  watching  the  face  of 
the  patient,  made  two  or  three  punctures  of  the  tumor  with  an  ex))Ior- 
ing-needle,  and  there  was  not  the  slightest  shade  of  suffering  passed 
over  her  countenance  coincidently  with  a puncture.  The  two  signs 
that  have  ju.st  been  mentioned,  though  indorsetl  by  high  authorities, 
may  jmssibly  in  .some  cases  be  valuable,  but  as  a rule  I believe  they 
will  prove  doubtful  or  even  deceptive. 

In  rare  instances  inversion  of  the  uterus  has  occurred  some  davs  after 
labor.  It  is  most  probable,  however,  that  in  such  cases  there  was 
already  an  unrecognized  partial  inversion,  beginning  at  or  soon  after 
delivery,  which  under  the  influence  of  contractions  was  converted  into 
a comj)lete  condition. 

PROC4XO.SIS. — Acute  puerperal  inversion  of  the  uterus  is  a condition 
of  immediate  and  great  peril.  Even  though  restoration  of  the  organ 
be  promptly  accomplished,  death  may  follow,  as  in  a case  reported  bv 
Breus.*  Crosse’s  statistics  show  that  of  109  patients  who  died,  a fatal 
result  occurred  in  79  within  a few  years,  in  8 at  the  end  of  a week,  and 
in  6 after  a month.  If  the  unhappy  victim  has  e.scapcd  death  from 
shock  or  hemorrhage,  sloughing  of  the  uterus  in  consequence  of  con- 
striction by  the  neck  may  bring  a fatal  i.ssue  early  in  the  ]iuerperal 
period.  Spontaneous  restoration  of  au  inverted  uterus  even  mouths  or 
years  after  the  accident  has  occurretl  in  very  rare  instances,  but  thy 
])robability  of  this  event  is  too  slight  to  sustain  a rational  hope. 

Theatmext. — Immediate  i-estoration  of  the  organ  to  its  normal 
place  is  indicated,  and  the  sooner  after  the  accident  the  effort  is  made 
the  greater  the  ]u-obability  of  success.  Supposing  tlie  placenta  to  be 
still  attached,*  the  ob.rtetrician  grasps  the  uterus  in  his  hand — anti.septics 
being  used,  and  if  the  patient’s  condition  docs  not  forbid  aiifesthesia  is 
employed — presses  the  organ  upward,  being  careful  to  avoid  the  sacral 
promontorv,  and  at  the  same  time  with  the  other  hand  counter-pressure 
is  made  through  the  abdominal  wall ; and  possibly  the  fingers  of  this 
hand  may  be  usefully  employed  in  overcoming  the  resistance  of  the 

' H7en.  vied,  iror/i.,  1882. 

’ Obstetricians  are  not  agreed  as  to  whetlier  the  placenta  should  be  removed,  pro- 
vided no  sejiaralion  has  begun,  before  restoration  of  the  inverted  organ  is  attempted. 
The  argument  in  favor  of  its  removal  first  is  that  tliis  can  be  much  more  readily 
accomplished  before  than  after  the  reduction,  and  that  reduction  will  be  more  readily 
accomplished  without  than  with  the  placenta.  Tlie  argument  against  it  is  that  there- 
by hemorrhage  is  at  once  caused;  possibly,  too,  we  are  less  liable  to  injure  the  uterine 
walls  bv  jire.ssure  with  the  cone-formed  fingers  or  with  tlie  fist,  when  tliese  walls  are 
in  part  protected  by  the  intervening  plai^enta. 
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entrance  to  the  uterine  cavity  now  opening  into  the  abdomen.  The 
fingers  of  the  hand  which  holds  the  nterns  may  be  useinlly  employed 
in°dilating  the  ring-like  cervix,  while  the  palm  presses  the  uterus 
against  the  resisting  cervix.  It  will  be  observed  that  in  this  manipu- 
lation the  taxis  is  peripheral,  and  the  effort  is  made  to  restore  first  that 
part  of  the  uterus  which  came  out  last.  Another  mode  of  restoration 
is  by  pressure  directly  made  upon  the  fundus  : this  pressure  is  usually 
made  by  the  fingers  of  one  hand  brought  together  in  the  form  of  a cone: 
of  course  the  finger-nails  are  short  j the  attempt  is  made  to  depiess  that 
portion  of  the  uterus  against  which  the  fingers  ])ush,  and  thus  begin 
the  restoration.  The  taxis  in  this  case  is  central,  and  the  part  of  the 
uterus  restored  first  is  that  which  came  out  first.  The  third  method  is 
that  first  suggested  and  successfully  employed  by  Noeggerath,  and  con- 
sists in  pressure  upon  one  side  of  the  uterus  at  a point  corresponding 
with  the  entrance  of  an  oviduct,  indenting  or  depressing  the  surface 
there,  and  thus  starting  the  restoration : this  method  has  been  called 
that  of  lateral  taxis. 

After  the  restoration  of  the  uterus  by  one  or  the  other  of  these  plans, 
the  hand,  of  course  being  in  the  uterus  at  the  completion  of  the  reduc- 
tion, is  used  to  detach  the  placenta  and  to  stimulate,  the  external  hand 
assistine,  the  uterus  to  contract.  Barnes  says  care  should  be  taken  to 
avert  what  has  happened,  reinversion,  and  for  this  purpose  he  directs 
passing  along  the  palm  of  the  hand  a uterine  tube  connected  with  an 
injecting  syringe  and  throwing  up  a pint  of  hot  water,  110°  Fahr. 
If  the  placenta  be  found  partially  separated-  before  restoration  of  the 
uterus  is  attempted,  the  separation  ought  first  to  be  completed. 

If  the  physician  is  not  called  to  the  patient  until  sev’eral  hours  after 
the  accident,  or  if  previous  efforts  have  been  made  without  success, 
should  he  at  once  attempt  the  reduction  ? The  answer  depends  upon 
the  condition  of  the  uterus:  if  it  is  not  inflamed  and  very  sensitive,  and 
if  it  is  relaxed,  gentle  efforts  at  restoration  may  be  made  even  though 
a day  or  two  has  passed.  AtthilF  takes  the  ground  that  if  an  effort  at 
reduction  has  not  been  made  within  twenty-four  hours  after  labor,  it  is 
better  to  wait  until  after  uterine  involution  has  been  completed  before 
attempting  restoration.  The  reason  for  this  delay  is  that  the  uterine 
tissues  during  involution  are  more  liable  to  be  lacerated  in  the  manipu- 
lations made  in  reduction. 


' Diseases  of  Women,  Dublin,  18S0. 
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Hemorrhage  During  and  After  Labor. 

Hemorrhage  a.s  a eomplieatioii  of  ehildbirth  i.s  dependent  upon  dif- 
ferent eau.se.s  : it  nia}'  be  uterine,  vaginal,  or  vulvar.  During  the  fii-st 
stage  of  labor,  dilatation  of  the  o.s  uteri,  it  ean  only  occur  iu  case  the 
placenta  is  partially  or  completely  detached,  and  hence  uterine  ve.ssels 
at  its  site  are  ruptured.  In  the  second  stage  of  labor  hemorrhage  from 
tears  of  the  neck  of  the  uterus  or  from  those  of  the  vagina  is  usually 
jirevented  by  the  pressure  of  the  child  completely  tilling  the  birth- 
canal  in  its  descent.  Bleeding  from  these  injuries,  as  well  as  from 
those  of  the  vulva  and  jjerineum,  immediately  follow  the  birth  of  the 
child.  The  most  frequent  cause  of  bleeding  in  the  placental  period  of 
labor  and  afterward  is  atony  of  the  uterus. 

In  considering  the  subject  of  hemorrhage  arising  from  placental 
detachment  in  the  tir.st  stage  of  labor  two  divisions  are  nece.ssary : 
first,  bleeding  when  tlie  placenta  is  prievia ; and,  second,  when  the 
placenta  occupies  its  normal  position.  The  lii*st  is  commonly  known 
as  unavoidable — a term  which  it  will  be  seen  needs  to  be  qualified — 
and  the  second  as  accidental  hemorrhage. 

Placenta  Pnnvia. — Dr.  Edward  Rigby,  in  his  valuable  essay*  pub- 
lished more  than  a eentnrv  ago,  spoke  of  the  placenta  as  prtevia  when 
“ it  is  fixed  to  that  part  of  the  womb  which  always  dilates  as  labor 
advances.”  If  we  compare  this  with  the  definitions  given  even  in 
recent  years,  we  find  that  in  a clinicul  jwint  of  view  nothing  has  been 
added  to  or  otherwi.se  es.sentially  changed  in  it.  Spiegelberg  has  said^ 
that  the  ])lacenta  is  pnevia  if  a greater  or  less  ]>art  of  it  is  situated  in 
that  part  of  the  lower  uterine  segment  which  must  be  stretched  in 
labor;  this  part  of  the  uterus  is  compared  to  the  .segment  of  a hemi- 
sphere which  during  parturition  must  be  converted  into  a cylindrical 
canal.  Zweifel  says:*  “The  lower  uterine  .segment  repre-^sents  a funnel ; 
the  narrowed  internal  orifice  corresponds  with  the  internal  os.  When 
the  child  has  to  pass  this  part,  when  the  lower  uterine  segment  is 
stretched  and  dilatal,  the  fuiinel  gradually  takes  the  shape  of  a cylin- 
der. The  circular  hiscicidi  around  the  internal  os,  which  formed  a ring 
before  it  was  opened  with  a diameter  only  equalling  some  line.s,  during 
the  passage  of  the  child’s  head  has  a diameter  of  eight  to  eleven  centi- 
meters. Tims  each  circle  mn.st  be  exjianded,  and  the  whole  tis.sue  of 
the  lower  uterine  segment  becomes  very  thin.  The  expansion  is  not 
onlv  circular,  but  also  longitudinal.  If  the  placenta  is  attached  in  this 
lower  uterine  segment  w'hich  undergoes  such  important  changes  during 
the  dilatation  of  the  os,  it  must  become  loosened  from  its  attachment.” 

* An  E.vi(iy  on  the  Uterine  Hemorrhage,  etc.  The  first  edition  of  this  work  was  pub- 
lislied  in  1776. 

- Op.  cit. 


’ Op.  cit. 
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Forty  years  ago  Barnes  first  sketched  Ids  theory  of  placenta  praivia, 
and  since  that  period  has  repeatedly  ])rcssed  it  nj)on  prof‘essi(jnal  atten- 
tion, the  last  being  in  a eoramuiiieatioii  * made  to  the  British  Medical 
Association,  lie  tlivides  the  uterus  into  three  zones — viz.  a fundal,  an 
C(juatorial,  and  a lower  zone ; the  superior  boundary  of  the  last  he 
called  (1847-57)  Barnes’  boundary-line,  “since  then  .sometimes  called 
Braune’s  os  internum,  Bandl’s  ring,  or  Schrocder’s  eontractions-ring.” 
]-'''or  him,  even  if  a part  of  the  placenta  is  attached  in  the  lower  zone, 
there  is  one  of  the  varieties  of  placenta  prsevia,  while  the  grave  form 
occure  when  all  or  the  greater  part  of  the  placenta  grows  within  this 
zone.  Hart^  gives  the  following  definition  of  placenta  prsevia  : “ The 
jjlaeenta  is  prsevia  when  attached  in  part  in  the  lower  uterine  segment — 
i,  e.  when  it  is  attached  to  that  portion  of  the  uterine  body  where  the 
peritoneum  is  separable.  We  might  also  define  the  placenta  as  prsevia 
when  so  placed  that  a part  of  it,  during  labor  of  eour.se,  falls  below 
the  contraction-ring.” 

Frequency  and  Causes. — Rigby  states  that  of  the  108  cases  of  flo(jd- 
ing  presented  in  his  volume,  “42  were  produced  by  a .separation  of  the 
placenta,  occasioned  by  its  being  situated  on  the  os  uteri.”  If  the 
general  practitioner  met  with  this  condition  one-fourth  as  often  as 
Rigby  did,  the  frequency  of  placenta  prsevia  would  be  \'ery  great. 
But  this  is  not  the  fact.  Still,  there  ai'e  wide  differences  between  the 
statements  of  different  authorities.  Johnson  and  Sinclair  found  1 ca.sc! 
of  placenta  prjevia  in  673  deliveries;  Hecker,^  42  ea.ses  in  17,220 
deliveries,  or  1 in  410;  Galabin,  Guy’s  Hospital  Lving-iu  Charity, 
1 in  575 ; the  combined  statistics  of  Schwartz,  Schworer,  Hegar,  and 
Spiegelberg,  as  given  by  the  latter,  embrace  572,120  deliveries,  in 
which  there  were  62  eases  of  placenta  prsevia,  or  1 to  852 ; Spiegel- 
berg regards  the  proportion  as  1 in  1000.  From  the  combined  statis- 
tics of  Schwartz,  Arneth,  Klein,  Collins,  MeClintock,  and  Hardy,  with 
tho.se  of  the  Wurzburg  Maternity  and  the  Paris  Hospital  of  Clinic.s, 
embracing  nearly  600,000  ca.ses,  I find  the  proportion  of  cases  of  pla- 
centa prsevia  1 to  about  1200. 

Ambrose  Par6  (1575)  I’eferi’ed  to  descent  of  the  placenta  before  the 
child — -fiKus  ante  patrem  the  condition  was  called — as  very  dangerous 
for  the  mother,  and  as  a certain  indication  of  the  death  of  the  child, 
but  was  content  with  the  belief,  then  and  for  a centurv  afterward  gen- 
erally accepted,  that  the  ])laeenta  oecipiied  this  unusual  position  because 
of  its  premature  detachment  and  falling  down  to  the  mouth  of  the 
uterus.  When,  however,  Gottlieb  Schacher,  professor  of  obst('trics 

' Bril.  Med.  ,Toum..,  March  3,  1888. 

Th-nvx.  Edinh.  Ohxlel.  Soc.,  vol.  xii.,  1887. 
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in  the  University  of  Leipzig  (1709),  made  the  first  anatomical  demon- 
stration, by  the  autopsy  of  a woman  who  perished  of  hemorrhage  at 
the  end  of  her  pregnancy,  that  the  placenta  was  attached  over  the  os 
uteri,  the  membranes  being  imi’uptured  and  firmly  united  to  the  uterus, 
many  curious  cx])lanations  of  the  phenomena  were  suggested.  Epi- 
demic influence  was  invoked  by  some,  just  as  until  quite  recently 
reputable  authorities  found  in  this  occult  and  unknowm  agent  the 
cause  of  puerperal  fever ; Schurigius  attributed  it  to  coition  in  the 
erect  posture ; and  Osiander  held  that  if  a woman  just  after  sexual 
intercourse  sat  up  the  accident  would  occur,  and  therefore  advised  that 
she  should  remain  some  time  upon  her  back  or  upon  one  or  the  other 
side : in  the  one  case  the  placenta  would  be  grafted  upon  the  fundus, 
and  in  the  other  upon  the  side  of  the  uterus  corresponding  to  the  side 
of  the  body  upon  which  she  was  lying.  Still  other  causes  suggested 
were  the  great  specific  gravity  of  the  ovum  and  the  fecundation  of  the 
ovule  in  the  uterine  cavity. 

Placenta  prmvia  is  at  least  six  times  more  frequent  in  multiparae  than 
in  primiparse;  there  is  also  a liability  to  it  caused  by  pluriparous  preg- 
nancy. It  is  more  frequent  in  the  poor  than  in  the  rich,  as  Spiegelberg 
suggests,  because  of  hard  work  in  the  early  part  of  jiregnancy,  or  more 
probably  from  subinvolution  of  the  uterus:  rapidly  recurring  preg- 
nancies create  a predisposition  to  it,  and  so  too  its  previous  occurrence. 
Ingleby  h:is  reported  two  remarkable  cases,  in  each  of  which  recur- 
rence of  placenta  prmvia  seemed  dependent  upon  the  entrance  of  the 
tubes  near  the  internal  os.  Abnormal  size  of  the  uterus,  diseased  con- 
dition of  its  lining  membrane,  and  spasmodic  contractions  have  also 
been  given  as  eauses. 

Quite  recently  ManteP  has  shown  the  frequent  association  of  poly- 
hydramnios and  placenta  jirrevia,  the  former,  however,  according  to  his 
view,  being  the  consequence  in  these  cases  of  the  former. 

Varieties  and  Symptoms. — If  the  centre  of  the  placental  disk  corre- 
sponds with  the  internal  os  uteri,  the  condition  is  known  as  central 
or  total  placenta  praevia ; if  the  os  uteri  is  only  covered  in  part, 
the  term  partial  is  used  ; if  the  margin  of  the  placenta  is  at  the 
margin  of  the  os,  the  attachment  of  the  former  is  said  to  be  mar- 
ginal ; while  if  the  placenta  does  not  extend  as  low  as  the  os,  but  still 
is  ]iartially  within  the  lower  uterine  segment,  the  implantation  is  called 
lateral.  Considerable  latitude  must  bo  given  to  the  term  “central,” 
fur  even  though  the  os  be  completely  covered  by  placental  tissue,  it  is 
very  rare  indeed  that  the  distance  from  the  os  to  the  placental  margin 
is  the  same  on  each  side:  in  the  great  majority  of  cases  the  membranes 
can  bn  more  readily  reached  by  the  finger  passing  up  on  the  right  than 
upon  the  left  side  of  the  uterine  eavity ; and  this  is  a fact  oftentimes 

* Archives  de  Tocologie,  1888. 
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of  great  practical  importance.  The  term  “total”  is  preferable  to  “cen- 
tral.” With  the  modification  which  has  been  suggested  of  the  desig- 
nation “central”  or  replacing  it  by  “total,”  there  is  no  necessity  for 
retaining  the  terra  “ partial,”  so  that  the  varieties  may  be  reduced  to 
tlii-ec — viz.  central  or  total,  marginal,  and  lateral.  Zweifel  regards 
any  classification  as  incorrect,  partly  on  the  ground  that  with  the  mem- 
branes unruptured  more  and  more  of  the  placental  tissue  protrudes  in 
consequence  of  the  retraction  of  the  os  uteri.  But  when  we  consider 
that  the  danger  and  the  difficulty  of  treatment  are  much  greater  in  case 
of  total  than  in  lateral  implantation  of  the  placenta,  the  retention  of 
these  terras  seems  necessary. 

Total  or  central  implantation  of  the  placenta  is  the  least  frequent, 
and  lateral  the  most  frequent. 

Hemorrhage  is  the  most  important  and  characteristic  sj'mptom  of 
placenta  prtevia.  This  hemorrhage  may  occur  in  pregnancy  or  not 
until  labor  begins,  and  it  was  to  the  latter  form  that  Rigby,  as  we 
have  seen,  gave  the  name  of  “ unavoidable.”  Nevertheless,  it  has 
not  been  uncommon  to  accept  as  unavoidable  also  the  hemorrhage  in 
placenta  prsevia  occurring  prior  to  labor.  Admitting  the  fact,  the 
explanations  offered^  were  two:  the  first  was  that  of  Jacquemier,  who 
attributed  the  necessary  detachment  of  the  placenta,  explaining  the 
hemorrhage,  to  a more  rapid  development  of  the  uterine  wall  than 
of  the  placental  tissue ; on  the  other  hand,  Legromx  claimed  that  the 
placenta  extended  itself  more  rapidly  than  the  lower  portion  of  the 
uterus  to  Avhich  it  was  attached  : according  to  the  one  hypothesis  the 
uterus  grows  away  from  the  placenta,  and  by  the  other  the  placenta 
grows  away  from  the  uterus,  but  in  either  case  there  is  a loss  of  rela- 
tion between  the  placenta  and  the  uterus,  and  nece.ssary  separation 
occurs,  and  therefore  the  hemorrhage  is  unavoidable.  Further,  if,  as 
has  been  claimed  by  many  obstetric  authorities,  there  be  in  the  latter 
weeks  of  pregnancy  a grarlual  change  in  the  neck  of  the  uterus,  so 
that  the  cervical  cavity  is  dilated  in  order  to  contribute  to  the  lower 
uterine  .segment,  thus  furnishing  increase  of  .space  for  the  growing 
ovum,  hemorrhage  must  necessarily  occur,  for  all  dilatation  of  the 
internal  os  must  cau.se  separation  of  the  placenta  attached  over  or 
close  to  it.  But  this  view  is  not  now  generally  accepted.  Dr.  Lsaac 
B.  Taylor  has  recently*  reiterated  his  statement,  first  made  in  1852, 
and  since  that  time  more  than  once  repeated,  that  the  cervix  remains 
unchanged  during  gestation.  His  statement  is  this:  “As  far  back  as 
January,  1852,  I recognized  from  my  clinical  observations,  in.stituted 
from  a different  method  of  investigation  than  the  touch  alone,  that 
the  cervix  uteri  did  not  undergo  any  change  whatever  to  eoale.sce  or 

’ PIncenIa  Prirrla.  liy  .Ativ.Tvtl. 
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become  absorbed  into  the  body  of  the  uterus  during  the  progress  of 
gestation,  but  that  it  remained  intact,  and  was  not  used  up  in  tlie  gen- 
eral enlargement  of  the  uterus  whicli  takes  ])lace  during  pregnancy  to 
accommodate  the  growing  child.”  He  further  states  that  his  conclu- 
sion a.s  to  the  cervi.v  remaining  uiindiortcned  during  pregnancy  rests 
upon  the  examination  of  300U  cases.  It  is  obvious  that  if  the  state- 
ment of  Stoltz  as  to  the  shortening  of  the  cervix  being  a normal 
phenomenon  of  the  last  two  weeks  of  pregnancy,  and  .still  more  that 
of  .some  other  authorities  that  the  uterine  portion  of  the  cervix  during 
the  last  three  months  is  gradually  expanded  so  that  it  contributes  to 
the  cavity  of  the  body  of  the  uterus,  be  correct,  hemorrhage  in  placenta 
prsevia  would  inevitably  occur  during  this  change.  But  repeated 
ob.servations  establish  the  fact  that  in  some  cases  of  placenta  preevia 
hemorrhage  in  pregnancy  has  not  been  observed. 

It  mast  be  admitted,  however,  that  while  growth'  of  uterus  or  of 
placenta  is  not  admitted  as  a cause  of  ])remature  placental  detachment 
and  consequent  hemorrhage,  there  is  a loss  of  relation  between  the 
placenta  and  the  uterine  wall  resulting  from  the  continuous  distension 
of  the  lower  uterine  .segment.  Pinard’  explains  the  ab.sence  of  hemor- 
rhage or  of  premature  riqiture  of  the  membranes  in  such  cases  as 
resulting  from  rcsi.stance  of  the  membranes,  from  resistance  of  the 
placenta,  from  the  j)re.scntation  of  the  foetus,  and  the  circumstances 
which  ])rcvent  the  localized  pre.ssnre  and  distension  occurring  up  to 
the  time  of  labor  when  other  factors  are  concerned.  But  no  matter 
what  hypothesis  is  held  as  to  the  cau.se  of  hemorrhage  during  preg- 
nancy when  the  placenta  is  praevia,  the  bleeding  not  occurring  in  all 
ca.ses  cannot  be  ju.-<tly  termed  unavoidable;  and  some  call  it  also  acci- 
dental— a term  which  has  generally  been  limited  to  hemorrhage  con- 
sequent upon  the  j)remature  detachment  of  the  normally-situated 
placenta.  It  probably  would  corresj^ond  more  accurately  with  facts 
to  state  that  in  some  cases  of  previous  placenta  the  hemorrhage  is 
unavoidable  and  in  others  accidental.  The  ])osition  of  the  placenta 
creates  a greater  liability  to  the  accident ; in  some  ca.ses  “ the  insults  of 
coition,”  and  in  all  the  greater  blood-]>ressure,  may  be  regarded  as 
important  factors  in  promoting  premature  partial  detachment,  and  con- 
.sequent  hemorrhage.  Abortion,  as  has  been  stated,  may  be  the  con.se- 
quence  of  this  ectopic  development  of  the  ])laccnta ; jiremature  labor 
for  like  reason  may  thence  result ; and  Sj>iegelberg  has  wisely  re- 
marked that  even  the  hemorrhages  Avhich  occur  during  the  latter 
months  of  pregnancy  depend  iqion  commencing  labor,  and  that  it  is 
not  the  hemorrhages  which  induce  premature  labor,  as  is  generally 
suppo.scd,  but  that  the  converse  relation  is  true. 

' Le  Col  el  le  Seginenl  inferieur  de  V JJt6rw  n la  fin  <le  la  Grosnesae  pendant  el  apres  le 
Ti-avail  de  P Accouchement,  par  H.  Varnier,  Pari.s.  1SS8. 
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In  general,  the  heniorrhagc  in  ])laeen(a  pnevia  prior  to  labor  oeenrs 
in  the  last  six  weeks  ot‘  ])regnaney.  In  total  plaeenta  pnevia,  aceejit- 
ing  Zweifel’s  statement,  it  takes  place  first  between  the  twenty-eighth 
and  the  thirty-sixth  weeks,  but  in  lateral  first  after  the  thirty-second 
week.  In  some  cases  of  lateral  insertion  there  is  no  hemorrhage  dur- 
ing pregnancy.  The  bleeding  may  follow  exertion,  such  as  lifting, 
straining  at  stool,  etc. ; but  often  thei’e  is  no  exciting  cause  obvious, 
and  the  flow  has  begun,  for  example,  when  the  woman  Avas  resting 
quietly  in  bed ; po.ssibly  while  sleeping  a gush  of  blood  has  taken 
place.  The  loss  of  blood  in  the  first  attack  may  be  so  great  as 
seriously  to  exhaust  the  jjatient,  but  usually  no  such  gi’ave  result 
is  observed ; the  subsequent  attacks  are,  however,  as  a rule,  more 
severe.  Dilatation  of  the  os  proceeds  as  hemorrhage  increases  in 
frequency  or  in  quantity,  yet  there  are  exce]itions,  for  there  may  be 
a fatal  flow  of  blood  with  the  os  only  slightly  open,  as  in  a ca.se^ 
reported  by  Ingleby  which  he  did  not  see  until  just  after  death,  and 
he  found  the  os  so  little  dilated  that  the  introduction  of  two  fingers 
Avas  barely  possible.  Rigby  ^ mentions  a ea.se  of  flooding  to  Avhich  he 
was  called,  the  Avoman,  Avho  had  been  bleeding  for  two  hours,  dying 
soon  after  he  entered  the  room.  The  uterus  Avas  A’crv  little  open,  and 
he  could  not  feel  the  placenta.  He  opened  the  body  the  next  day  : 
“the  placenta  Avas  upon  the  os  uteri,  and  a partial  .separation  of 
it,  no  bigger  than  a crown-piece,  AA^as  the  cause  of  this  fatal  hem- 
orrhage.” 

The  hemorrhage  has  its  origin  from  detachment  of  that  part  of 
the  placenta  at  or  neare.st  the  internal  os,  and  it  continues,  uterine 
action  being  presuppo.sed,  until  the  os  is  sufficiently  dilated  to  permit 
the  passage  of  the  foetus : Avhen  this  needful  stretching  has  been 
attained,  no  further  detachment  of  the  placenta  is  nece.s.«ary,  and  .so 
no  more  adhe.sions  of  the  latter  to  the  uterus  are  ruptured.  But  mean- 
Avhile  retraction  or  pulling  up  of  the  os,  through  the  action  of  the 
fundus  and  body  of  the  uterirs,  goes  on,  the  loAver  .segment  of  the 
uterus  being,  as  it  Avere,  passively  stretched,  but  also  the  os  dilated 
and  caused  to  ascend  over  the  ovum.  Barnes  says : “ The  form  of 
contraction  that  prevails  in  the  lower  zone  is  retraction.  Longi- 
tudinal mu.scular  fibres  are  continued  from  the  middle  zone  alono- 

O 

the  AA'alls  of  the  loAver  zone,  eA’en  into  the  cervix  and  vagina.  Their 
action  is  to  ])ull  up  or  retract  the  loAver  zone,  opening  the  cervix,  thus 
aiding  the  driving  poAver  of  the  body  of  the  uterus  and  the  abdominal 
muscles  in  canalizing  the  passage  and  forcing  the  feetns  through  it. 
AVhen  this  retraction  is  retarded,  there  is  hemorrhage ; Avhen  retraction 
goes  on  Avell,  hemorrhage  cca.ses.”  This  vicAv  is  of  great  importance, 
and  Avill  be  referred  to  in  connection  Avith  the  treatment  of  placenta 
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praevia.  It  is  hardly  necessary  to  state  that  the  bleeding  is  not  from 
the  placenta,  bnt  froni  the  uterus. 

The  DIAGNOSIS  of  placental  presentation  will  be  made  by  uterine 
hemorrhage  often  occurring  without  obvious  cause,  and  suddenly,  and 
the  flow  being  more  or  less  profuse,  and  placental  tissue  may  be  felt  by 
the  finger  introduced  into  the  os  uteri. 

Prognosis. — This  is  very  grave  for  the  mother,  and  especially 
grave  for  the  child.  Spiegelberg  regards  the  maternal  mortality, 
including  deaths  from  puerperal  disease,  as  30  per  cent.  Zweifel 
attributes  the  increased  liability  to  septicjemia  of  a woman  who  has 
had  placenta  prievia  to  the  amemia  resulting  from  the  hemorrhages, 
this  anaemia  leading  to  extensive  formation  of  thrombi,  and  probably  to 
more  ready  absorption.  But  probably  the  chief  reason  for  this  greater 
liability  is  found  in  the  manipulations  required,  in  the  traumatism, 
and  in  the  readier  access  of  air  during  the  treatment  of  the  condition ; 
the  greater  relative  frequency  of  shoulder  jiresentations  also  renders 
necessary  obstetric  manipulation.  Yet  there  are  some  circumstances 
which  materially  alter  for  the  better  the  prognosis.  The  variety  of 
placenta  praevia  is  an  important  element.  Thus,  Depaul’s  statistics 
include  25  cases  of  central  insertion,  with  14  deaths;  31  of  partial, 
with  3 deaths;  and  15  of  lateral,  with  no  death.  Much  depends 
upon  the  woman  having  prompt  and  proper  care,  upon  the  early  recog- 
nition of  the  condition,  and  upon  the  treatment  employed.  There  is 
a greater  liability  to  hemorrhage  during  the  delivery  of  the  placenta, 
and  also  subsequently,  the  lower  segment  of  the  uterus  not  contracting 
so  well  as  the  ujiper  portion.  Heclcer,  out  of  42  ca.ses — 29  lateral,  H 
marginal,  and  2 central — of  placenta  jirsevia,  lost  16,  7 per  cent.; 
Spiegelberg’s  mortidity  was  a little  less  than  16  per  cent.,  and  Barnes’ 
9 per  cent. 

The  prognosis  as  to  the  child  is  even  much  worse  than  that  as  to  the 
mother.  The  foetal  mortality  rarely  falls  under  50  per  cent.,  and  in 
some  statistics  rises  to  70,  or  even  to  75  per  cent.,  and  even  higher.  In 
Spiegelberg’s  experience  it  was  somewhat  over  50  per  cent. ; Barnes 
puts  it  at  64  per  cent.,  and  Schwartz  at  75  percent.;  Hofmeier,  63 
per  cent. ; Behm,  83.4  per  cent.,  etc.  The  child  perishes  from  asphyxia, 
not  from  hemorrhage. 

Shoulder  presentation  is  very  frequent.  Depaul’s  statistics  show  that 
it  occurred  once  in  9 cases.  Charpentier  in  1148  cases  of  placenta  praj- 
via  found  this  jiresentatiou  in  24  per  cent.,  and  Lomer  in  32  per  cent. 
From  the  attachment  of  the  cord  being  frequently  marginal,  its  ]iro- 
lapse  is  not  infrequent,  and  hence  increased  danger  to  the  child : the 
frequency  too  of  a transverse  position  of  the  child  also  predisposes  to 
this  prolapse. 

Treatment. — This  ought  to  be  such  as  will  secure  the  least  mater- 
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nal  and  the  least  foetal  mortality.  While,  of  cour.se,  the  life  of  the 
mother  is  of  the  greater  importance,  yet  it  is  a mistake  to  ignore  all 
consideration  of  the  life  of  the  child.  Dr.  Barnes  has  recently  said  : 
“ It  is  no  longer  permitted  to  us,  without  ample  proof  of  clear  neces- 
sity, to  sacrifice  the  cldld  in  order  to  save  the  mother.  The  cases  in 
which  the  two  lives  are  sujipo.sed  to  stand  in  antagonism  are  vanishing 
before  the  light  of  modern  seieuce  and  skill.  And  in  no  conjuncture 
is  this  more  true  than  in  the  treatment  of  placenta  praevia.”  With 
him  I must  enter  ray  protest  against  the  teaching  of  those  who  openly 
avow  the  life  of  the  child  is  not  to  be  considered,  and  we  should  only 
seek  to  save  the  mother. 

Now,  at  least  some  of  the  methods  that  have  been  advised  are  attended 
with  very  great  foetal  mortality,  as  will  be  seen,  and  therefore  should 
be  carefully  considered  before  being  generally  adopted.  In  case  of  hem- 
orrhage tluring  pregnancy  in  consequence  of  the  placenta  being  praevia, 
the  question  of  active  treatment  will  be  determined  by  the  amount  of 
the  flow  and  also  by  whether  the  foetus  is  yet  viable.  If  the  flow  be 
slight  and  the  foetus  not  viable,  there  is  no  demand  for  active  interfer- 
ence. It  should  be  remembered  that  it  is  not  alwavs,  even  in  central 
placenta  prsevia,  that  either  the  life  of  the  mother  or  the  nutrition  of 
the  foetus  is  interfered  Avith.  Kormanu  advises  absolute  re.st  in  a hori- 
zontal position,  and  cold  water,  ice  water,  vaginal  injections ; and  only 
in  cases  where  this  treatment  does  not  arre.st  the  bleeding  Avhich  involves 
danger  to  the  life  of  the  mother  is  the  artificial  interruption  of  preg- 
nancy brought  into  consideration.  Spiegelberg  states : “ If  the  hem- 
orrhage is  only  moderate  in  quantity,  whether  distinct  pains  are  pres- 
ent or  not,  a purely  exjjectant  attitude  should  be  adopted,  much  as  is 
recommended  in  the  case  of  similar  hemorrhages  due  to  abortion;  there 
is  at  least  room  for  hope  that  even  when  the  bleeding  has  begun  before 
the  natural  end  of  pregnancy,  the  latter  may  continue  for  a while 
uninterrupted.  This  treatment  is  further  recommended  by  the  fact 
that  under  the  existing  circumstances  the  diagnosis  is  not,  as  a ride, 
quite  eertain  ; but  the  patient  and  her  friends  should  have  their  atten- 
tion called  to  the  condition,  and  be  urged  to  call  in  assistance  as  soon 
as  any  unfavorable  circumstances  show  them.selves.”  The  teaehing  of 
Depaul  Avas  similar : “ When  the  hemorrhage  begins  before  labor  the 
treatment  does  not  differ  from  that  used  in  general  for  losses  of  blood 
occurring  in  pregnancy;  So  long  as  the  loss  is  slight,  either  in  quan- 
tity or  in  duration,  Ave  should  employ  general  mean.s — the  horizontal 
position,  the  hips  elevated,  cold  a])plications  upon  the  upper  part  of  the 
thighs  and  uiion  the  loAver  ]iart  of  the  abdomen,  cold  injections  in  some 
ca.sc.s,  sliglitly  acidulated  drinks,  etc.” 

Nevertheless,  if  there  is  .serious  hemorrhage  after  the  foetus  is  viable 
— and  it  is  rare  that  such  hemorrhage  occurs  before — the  induction  of 
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jireniature  labor  is  indicated ; often,  indeed,  as  Spicfrelberg  has  stated, 
the  hemorrhage  is  caused  by  premature  labor,  and  the  obstetrician 
simply  assists  nature’s  efforts.  Statistics  prove  that  both  the  maternal 
and  the  foetal  mortality  are  greater  if  labor  occurs  at  term  than  if  it 
be  premature,  and  hence  a strong  argument  in  favor  of  the  practice  is 
given.  Some  of  the  highest  obstetric  authorities  have  pronounced  in 
favor  of  this  treatment.  Dr.  Thoma.s,  for  example,  who  in  1870  first 
wrote  in  advocacy  of  it,  has  recently  said:  '’After  a large  experience 
I unhesitatingly  range  myself  among  the  strong  advocates  for  the  ]U’o- 
jihylactic  treatment  of  placenta  jirsevia  by  premature  delivery.”'  Mur- 
l)hy  has  for  some  years  followed  this  practice,  and  his  success  ha.s  been 
most  encouraging,  saving  all  the  mothei’s  and  43  per  cent,  of  the  chil- 
dren. His  .special  method  will  now  be  given  in  his  own  words 
“ The  practice  which  I follow  consists  not  in  a single  method  for 
stopping  hemorrhage,  but  in  .several ; and  it  is  this  : In  the  first  place, 
in  every  one  of  my  own  patients  or  tho.se  I am  consulted  about, 
when  hemorrhage  occurs  after  the  seventh  month,  when  it  is  clearly 
not  from  the  cervi.x  or  o.s,  and  when  there  is  presumptive  evidence  that 
it  is  from  the  placenta  pi’£evia,  I advise  premature  labor  to  be  intro- 
duced, or  before  that  period  of  pregnancy  when  the  hemorrhage  is 
severe,  continuous,  or  frequently  recurring.  In  cases  that  admit  of  a 
little  delay  from  the  symptoms  not  being  very  urgent,  I appoint  a time 
when  I can  give  a few  hours’  continuous  attendance — two  houi’s  is 
generally  sufficient — as,  once  you  commence  to  induce  labor,  I consider 
it  nece.s.‘^ary  to  remain  with  the  patient  until  delivery  is  accomplished  ; 
and  when  the  ca.se  does  not  require  in.stant  action,  one  can  fix  his  own 
tin)e  and  cjm  have  what  assistance  he  requires. 

“I  find  having  an  assistant  a great  advantage,  and  by  thus  arranging 
a definite  time  practitioners  can  secure  the  services  of  a specialist  or 
fellow-practitioner  to  help  them  and  to  .share  the  responsibility.  On 
examination,  if  the  cervi.x  will  permit  it,  I introduce  my  finger,  sepa- 
rate the  placenta  all  around,  and  then  put  in  a Barnes  bag;  and  if 
not,  I gently  and  slowly  insinuate  my  finger  through  the  os,  which  I 
have  always  found  ea.sy  of  accomplishment,  never  having  had  recourse 
to  the  preliminary  introduction  of  a tent^  though  in  inducing  labor  ll)r 
other  causes  I have  had  frequently  to  introduce  tupelo  tents.  Having 
thus  dilated  the  cervix  with  my  finger,  I separate  the  jilacenta  freely 
around  the  internal  os,  and  at  once  introduce  a Barnes  bag.  I slowly 
fill  it  with  water.  And  here  let  me  give  a practical  hint  on  the  u.se  of 
hvdrostatic  bags  which  I do  not  remember  to  have  seen  mentioned  in 
any  of  the  textbooks  : When  the  bag  is  well  through  the  cervix  it  is 
very  difficult  to  say  how  full  it  is,  and  by  continuing  the  injection  it 

* Trannaclions  of  the  New  York  Medical  Association,  vol.  iv. 
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mav  very  easily  be  burst,  as  once  liappenccl  to  myself,  and  has,  I know, 
happened  to  many  others;  so,  to  avoid  this,  it  is  desirable  to  ascertain 
and  remember  how  many  syringefids  each  bag  rc(piircs  before  it  is  fully 
dilated,  and  then  to  carefully  inject  only  that  number.  Having  thus 
filled  the  bag,  I wait  ])atiently  until  the  os  is  well  dilated  around  it, 
and,  before  introducing  another  one,  separate  the  placenta  further  shor  . 
the  hemorrhage  continue,  which  it  does  not,  provided  the  placent;  .las 
been  sufficiently  separated  at  first.  After  the  bag  has  been  introduced 
for  some  time  the  pains  come  on  fairly  well,  though  as  a rule  they  are 
not  very  strong. 

“I  thus  proceed  until  the  os  is  fully  dilated,  when  I give  ergot  freely, 
and  decide  what  is  the  most  suitable  course  to  follow.  If  the  placenta 
is  lateral  or  marginal  and  the  pains  fairly  .strong,  I rupture  the  mem- 
branes and  leave  the  ca.se  to  nature ; or  if  the  head  is  well  into  the 
pelvis  I may  apply  the  forceps ; but  in  the  great  majority  of  cases  I 
perform  version,  preferably  by  the  combined  method,  and  deliver  the 
child  as  quickly  as  is  consistent  with  the  safety  of  the  mother.” 

If  the  practice  of  Murphy  be  adopted,  the  obstetrician  must  be 
most  careful  in  carrying  out  the  method  to  use  antiseptics — an  anti- 
septic vaginal  injection  preceding  the  dilatation  and  continued  from 
time  to  time  during  it,  and  the  Barnes  bags  employed  mu.st  be  per- 
fectly clean  and  dipped  in  such  solution  before  introduction  : after  the 
labor  is  over  the  uterus,  at  least  its  lower  portion,  is  to  be  washed  out 
with  a hot  solution  of  corrosive  sublimate — 1 part  of  the  mereurial 
to  4000  of  water. 

The  treatment  of  placenta  praevia  when  labor  occurs  sjiontaneously, 
whether  at  term  or  previous  to  this  time,  can  be  most  conveniently 
considered  by  presenting  the  chief  methods  that  have  been  employed. 
These  are  turning,  the  tampon,  rupture  of  the  membranes  and  partial 
detachment  of  the  jilacenta,  and  dilatation  of  the  os  uteri.  Podalic 
version  in  the  treatment  of  placenta  praevia  is  not  a new  practice. 
The  “judicious”  Denman  nearly  a century  ago  taught  it,  .saying  that 
no  “ regard  is  to  be  paid  to  the  part  of  the  child  which  may  present, 
for  it  must  always  be  delivered^  by  the  feet ;”  he  also  taught  that  when 
the  hand  is  carried  to  the  placenta  attached  over  the  os  uteri,  it  is  of 
little  consequence  whether  we  perforate  the  placenta  with  our  fingers 
or  separate  it  on  one  side  till  we  come  to  the  edge,  though  the  latter  is 
generally  preferable.  As  has  been  stated,  Rigby  (1776)  maintained 
that  the  hemorrhage  in  case  the  placenta  was  situated  over  the  mouth 
of  the  womb  was  unavoidable,  and  “ could  not  po.ssibly  be  siqipre.ssed 
by  any  other  method  whatever  than  the  timely  removal  of  the  con- 
tents of  the  womb;”  and  to  this  end  he  used,  if  necessary,  digital 
dilatation  of  the  os,  and  then  podalic  version  with  extraction  of  the 
foetus : it  really  was  what  is  known  as  accouchement  force.  Obstet- 
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ricians  before  Portal  had  demonstrated  that  the  ])lacenta  might  be 
attached  over  tlie  mouth  of  the  womb,  and  souglit  to  combat  the  con- 
sequent hemorrhage  by  jiodalic  version. 

Braxton  Hicks^  in  1860  presented  his  method  of  ])erforming  ver- 
sion, and  spoke  of  it  as  especially  applicable  to  cases  of  placenta  prje- 
via  : the  reasons  for  its  ap]dicability  in  the  latter  condition  were  that 
it  was  possible  to  turn  when  the  os  was  only  sufficiently  dilated  to 
admit  the  finger,  by  which  the  knee  or  foot  of  the  foetus  eould  be 
brought  down,  and  by  drawing  it  through  the  os  perfect  command  of 
the  hemori’hage,  as  well  as  of  the  labor,  could  be  secured : in  a subse- 
quent contribution^  he  urged  the  importance  of  not  delivering  the 
child  rapidly  after  the  performance  of  version,  and  stated  that  when 
so  much  of  the  child  has  pa.ssed  through  the  cervix  as  its  dilatation 
will  allow  of,  a gentle  traction — merely  the  weight  of  the  arm,  he 
believed — would  restrain  any  further  bleeding. 

Lomer  has  recently®  given  the  following  description  of  his  practice: 
‘‘Turn  by  the  bimanual  method  as  soon  as  j)ossiblc,  pull  down  the  leg, 
tampon  with  it  and  with  the  breech  of  the  child  the  ruptured  vessels 
of  the  placenta.  Do  not  extract  the  child  then  ; let  it  come  itself,  or 
at  least  only  assist  its  expulsion  by  gentle  and  rare  tractions.  Do  not 
wait  in  order  to  j^erform  turning  until  the  cervi.x  and  os  are  sufficient- 
ly dilated  to  allow  the  hand  to  pass : turn  as  soon  as  you  can  pass  one 
or  two  fingers  through  the  cervix.  It  is  unnecessary  to  force  your 
fingers  through  the  cervix  for  this.  Introduce  the  whole  hand  into 
the  vagina,  pass  one  or  two  fingers  through  the  cervix,  rupture  the 
membranes,  and  turn  by  Braxton  Hicks’  bimanual  method.  Use 
chloroform  freely  in  performing  these  manipulations.  If  the  placenta 
is  in  your  way,  try  to  ruj)ture  the  membranes  at  its  margin ; but  if 
this  is  not  feasible,  do  not  lose  time;  get  hold  of  a leg  as  soon  as  pos- 
sible, and  pull  it  down.”  It  is  plain  that  there  is  not  an  essential  part 
of  this  treatment,  if  we  except  perforation  of  the  placenta  in  some 
cases — and  that  means  death  to  the  child — which  was  not  taught  by 
Hicks  more  than  twenty  years  before.  Zweifel  refers  to  “the  new 
treatment  ” as  sui^tained  by  a large  collection  of  brilliant  results,  stat- 
ino-  that  it  was  recommended  by  Braxton  Hicks  and  Kaltenbach,  and 
first  practised  in  a large  number  of  cases  by  Hofmeier.  The  last  in 
37  cases  lost  only  1,  while  Behni  did  not  have  a .single  patient  die  in 
40.  As  has  been  i)reviously  stated,  the  foetal  mortality  if  this  method 
be  employed  is  very  great ; and  Zweifel  suggests,  for  the  purpose  of 
lessening  this,  to  avmid  perforating  the  placenta  : the  plan  he  proposes 
is  to  have  the  woman  lying  upon  her  side  while  the  obstetrician  intro- 
duces two  fingers  into  the  uterus  anteriorly  until  they  pass  above  the 

‘ Lancet,  .Tuly,  1860.  * Transactions  of  the  London  Obstetrical  Society  for  1868. 
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pubic  svmjiliysis,  for  thus  the  fingers  can  be  carried  farther  up  in  tlie 
cavity  of  the  uterus,  and  lienee  more  probably  attain  the  membranes. 
He  mentions  a case  of  placenta  prajvia  totalis  in  whieh  he  was  success- 
ful by  this  method,  avoiding  perforation  of  the  placenta  and  saving 
both  mother  and  child. 

The  tampon  treatment  is  an  old  one  also.  Credited  by  the  French 
to  Leroux  (1776),  it  ought  to  be  remembered  that  his  use  of  the 
tampon  was  advised  in  uterine  hemorrhages  in  general,  and  not 
especially  for  those  caused  by  the  plaeenta  being  praevia  ; Wigand 
was  probably  the  first  to  systematieally  emjiloy  this  means  in  the 
condition  just  mentioned.  I have  elsewhere^  given  the  details  of 
Wigand’s  method  whieh  he  employed  for  many  years,  and  Avhich  in 
suitable  cases  he  claimed  always  saved  the  lives  of  both  mother  and 
child.  If  the  jiains  were  active  and  the  position  of  the  child  favor- 
able, Wigand,  after  the  introduction  of  the  tampon,  left  the  further 
progress  of  labor  to  nature,  the  plug  being  expelled  immediately  before 
the  child.  Many  eminent  obstetricians,  especially  among  the  French, 
have  similarly  ejnployed  the  tampon.  The  eolpeurynter  as  a tampon  in 
placenta  prsevia  has  been  advised  by  some,  while  others  reject  it  because 
it  cannot  be  perfectly  adajited  to  the  vaginal  vault ; another  objection  is 
that  it  may  be  the  medium  of  infection  or  it  may  tear.  Spiegelbei’g 
states  that  “ if  the  cervix  is  not  canalized  and  dilatable,  so  that  imme- 
diate delivery  appears  out  of  the  question,  ])lugging  must  be  resorted 
to — not  with  india-rubber  bags,  which  exert  but  little  pressure  on  the 
lower  segment  of  the  uterus,”  etc.  A tampon  may  be  made  of  absorbent 
cotton  formed  in  balls  about  the  size  of  a small  walnut ; fifty  or  sixty 
of  these  will  be  required — a hatful,  according  to  Pajot.  The  bladder 
and  rectum  arc  first  emjjtied  and  the  vagina  thoroughly  washed  out 
with  an  antiseptic  solution,  all  clots  being  carefully  removed ; the 
patient  may  lie  upon  her  side  or  upon  her  back  : the  former  position 
is  necessary  if  a Sims’  speculum  is  used,  but  this  instrument  is  not 
essential  in  order  that  the  vagina  may  be  thoroughly  tam])oned.  The 
I)ractitioner  seizes  with  forceps  one  of  the  (!otton  balls,  and  after  coab 
ing  it  with  an  antiseptic  ointment,  carries  it  up  to  the  vaginal  vault ; 
one  after  another  is  thus  introduced  until  the  vault  is  completely 
packed ; the  os  is  cov^ered  with  the  cotton  packing,  or  if  possible  one 
or  more  of  the  balls  passed  into  it  first,  and  then  the  re.st  of  the  vagina 
is  filled,  a large  piece  of  cotton  jdaced  between  the  labia,  and  the 
whole  secured  by  a najdvin  and  a T-bandage.  It  is  not  advisable  to  dip 
the  cotton  balls  in  astringent  solutions,  for  then  they  needlessly  irritate 
or  may  inflame  the  vaginal  walls;  and  the  essential  idea  involved  in 
this  apjdication  of  the  tani])on  is  arrest  of  hemorrhage,  not  by  coag- 
ulation of  the  blood,  but  by  direct  jjrcssure.  If  the  cotton  balls  arc 
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coveml  with  an  ointment  they  do  not  become  soaked  with  fluids  and 
lessened  in  size  ; moreover,  thus  jjrepared  the  vagina  can  be  more  thor- 
oughly packed  ; a uniform  mass  completely  distending  it  is  formed.* 
One  of  the  benefits  of  the  tampon  in  the  majority  of  ea.ses  is  that 
it  causes  vigorous  uterine  contractions.  The  chief  objections  that  have 
been  made  to  it  are  that  it  may  convert  an  open  into  a concealed  hem- 
orrhage, and  that  septica3mia  is  liable  to  follow  its  em])lovnient.  In 
answer  to  the  first  objection,  it  may  be  confidently  asserted  that  bleed- 
ing will  not  follow  a properly-applied  and  carefully  watched  tampon. 
The  reply  to  the  .second  objection  is  that  .septic  infection  is  impo.ssible 
if  the  vagina  be  fir.st  thoroughly  clcan.st>tl  and  then  anti.septieally 
closed.  Zweifel  remarks  that  tamponing  is  wholly  rejected  by  some, 
and  at  be.st  is  only  ))ermissible  when  the  vaginal  portion  still  remains 

and  in  the  aUsenec  of  pains ; 
yet  on  the  other  hand,  they 
recommend  the  colpeurvnter 
strongly,  .so  that  strict  disin- 
fection is  possible ; but  he 
admits  that  in  ca.se  cotton 
that  has  been  sterilized  by 
heat  or  by  impregnation  with 
iodoform  is  used  the  chief 
objection  is  removed. 

The  tani])on  may  be  left  in 
])lacc  for  twenty-four  hours, 
if  nece.s.sary,  without  injury; 
Dcpaul  did  not  remove  it  for 
twelve  or  fifteen  hours  at 
least,  or  for  twenty-five  or 
thirty  hours  at  mast.  After 
its  removal  the  vagina  must 
be  thoroughly  cdean.sed  with 
an  antiseptic  solution,  when 
a new  tampon  is  introduced 
if  hemorrhage  continues  or 
immediate  delivery  is  im- 

Vaginal  Tampon  in  Plnccnta  Prrpvin : deeply-placed  ppacticablc  • in  Certain  Ca.sc.S 

dos.sils,  to  each  of  which  a cord  i.s  altached : B,  .super-  ' ‘ ‘ ’ . . ’ 

ficial  dossils  without  cord;  C,  pledget  of  charpie  or  the  prC.sentatlOn  being  1101’- 
pad  of  cotton : D,  T-bandage.  practitionci’s,  fol- 

lowing the  method  of  Wigand,  among  whom  may  be  mentioned  Pajot 
and  Bailly,  wait  the  exjmlsion  of  the  tampon  by  the  .same  contractions 
that  expel  the  child.  The  method  just  mentioned,  however,  is  rarely 
employed  by  practitioners  now,  the  majority  regarding  the  tampon  as 

' Strips  of  iodoform  ganze  may  be  very  well  employed  for  a tampon. 


HEMORRHAGE  DURING  AND  AFTER  LABOR. 


61 


simj)lv  a teiiiporaiy  meauti.  Miiller/  after  remarking  that  it  is  neither 
a sovereign  remedy,  as  its  frieiuls  claim,  nor  to  be  entirely  rejected,  as 
its  enemies  desire,  states  that  it  is  an  important  aid  which  should  be 
usal  at  the  right  time,  and  then  no  longer  than  is  necessary  : apply  it 
when  the  os  is  rigid  and  only  slightly  opened  if  violent  hemorrhage 
occurs,  for  immediate  delivery  is  impossible ; time  is  thus  gained  with- 
out danger,  for  even  if  it  does  not  stop  it  lessens  the  bleeding,  and 
prepares  the  j)arts  for  labor.  According  to  statistics  given  by  Anvard, 
when  the  tampon  was  used  the  maternal  mortality  was  6 per  cent,  and 
the  foetal  55  per  cent.^ 

Rupture  of  the  membranes  was  first  advised  by  Puzos  in  the  treat- 
ment of  placenta  prsevia  in  1759,  and  it  is  known  as  his  method. 
But  dilatation  of  the  os  with  the  finger  preceded  rupture  of  the  mem- 
branes. If  the  discharge  of  the  amnial  fluid  be  followed  by  vigorous 
uterine  contractions,  the  result  as  to  hemorrhage  is  favorable ; the  less- 
ened size  of  the  uterus  permits  retraction  of  the  os,  but  if  such  con- 
tractions fail,  then  the  hemorrhage  is  increased  or  at  least  not  lessened. 
According  to  Auvard,  the  results  of  this  method  are  a maternal  mor- 
tality of  13  per  cent,  and  a foetal  of  46  per  cent. 

Detachment  of  the  ])lacenta  was  brought  before  the  profession  by 
Radford  in  1819,  and  by  Kinder  Wood*  in  1821,  as  a conditional  or 
exceptional  operation,  and  by  Simpson^  in  1845.  This  method,  never 
regarded  by  its  advocates  as  of  common,  but  only  of  occasional,  appli- 
cation, is  to-day  almost  without  any  supporters.® 

Partial  detachment  of  the  ]>lacenta  has  been  advocated  and  practised 
by  Barnes,  Cohen,  and  Davis.  Barne.s’  method  is  founded  upon  the 
])ro]wsition  that  the  “ physiological  arrest  of  flooding  is  neither  per- 
manent nor  secure  until  the  whole  of  that  portion  of  the  placenta 
which  had  adhered  within  the  lower  zone  of  the  uterus  is  detached, 
that  being  the  portion  which  is  liable  to  be  separated  during  the  o])en- 
ing  of  the  lower  segment  of  the  uterus  to  the  extent  necessary  to  give 
pa.ssage  to  the  child.”  The  following  are  his  directions  : “ Pass  one  or 
two  fingers  as  far  as  they  will  go  through  the  os  uteri,  the  hand  being 
passed  into  the  vagina,  if  necessary ; feeling  the  ]ilacenta,  insinuate 
the  finger  between  it  and  the  uterine  wall ; sweep  the  finger  round  in 
a circle,  .so  as  to  .separate  the  plaeenta  as  far  as  the  finger  can  reach  ; 
if  you  feel  the  edge  of  the  placenta  where  the  membranes  begin, 
tear  open  the  membranes  freely,  especially  if  they  have  not  been  jire- 
viou.sly  rujitured  ; a.scertain,  if  you  can,  what  is  the  jiresentation  of 

’ Placenta  Prrrma. 

’ Schatz  regards  the  tamponade  of  the  vagina  a.s  better  than  the  colpenrynter 
•(Wint'kel,  Lchrbuch  dcr  Geburtsliiilfe). 

Lnwian  iMncet,  1847.  < Simpson’s  TIbrA-.s. 

’’  A qualified  approval  is  given  it  in  some  cases  liv  I’rof.  Alexander  li.  Simpson. 
•(See  his  Contribulionn  to  Obetetrics  and  Gynccologi/,  p.  84.) 
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the  child  before  withdrawing  your  hand.  Commonly,  some  amount 
of  retraction  of  the  cervix  takes  place  after  the  operation,  and  often 
the  hemorrhage  ceases.  You  have  gained  time.  You  have  given  tlu^ 
patient  the  precious  opportunity  of  rallying  from  the  shock  of  a pre- 
vious loss  and  of  gathering  up  strength  for  further  ])roceedings. 

' “ If,  the  cervix  being  now  liberated  under  the  pre.ssure  of  a firm 

binder,  ergot,  or  stimulants,  uterine  action  returns  so  as  to  drive  down 
the  head,  it  is  pretty  certain  there  will  be  no  more  hemorrhage;  you 
may  leave  nature  to  expand  the  cervix  and  to  complete  the  delivery ; 
the  labor,  freed  from  the  placental  complication,  has  become  natural.” 
Dr.  Barnes  has  recently  statetl  that  his  method  gives  33  per  cent,  of 
chiklreu  born  alive,  and  that  concurrently  with  a larger  saving  of 
mothers  than  has  been  .secured  by  any  other  methods.  Certainly  the 
method  in  the  hands  of  Murphy,  as  previously  explained,  luis  given 
better  results  than  any  other.  Cohen’s  method — that  of  Davis  is  sim- 
ilar to  it — consi.sts  in  the  introduction  of  the  index  and  medius  in  the 
os,  and  causing  them  to  penetrate  between  the  placenta  and  the  uterus  in 
that  direction  which  offers  the  least  resi.stance,  separating  the  former  until 
the  membranes  are  reached,  when  they  are  ru])turcd,  and  the  fingers 
hooked  over  the  placental  margin  draw  it  toward  the  vagina,  causing 
it  to  project  from  the  womb.  It  has  not  the  physiological  basis  upon 
which  that  of  Barnes  rests,  and  cannot  .supersede  it:  it  probably  has 
only  the  effect  of  the  treatment  advised  by  Puzos,  rupture  of  the 
membranes,  though  po.ssibly  the  drawing  down  of  the  liberated  por- 
tion of  the  placenta  may  sliglitly  facilitate  the  dc.scent  of  the  pre.sent- 
ing  part  of  the  fcetu.s,  and  thus  direct  pre.ssure  upon  the  bleeding 
placental  site  is  secaired.  Barnes,  with  other  eminent  authorities, 
holds  that  when  the  lower  uterine  segment  is  converted  into  a cylinder 
sufficient  in  diameter  for  the  transmi.ssion  of  the  foetus,  no  more  pla- 
cental tissue  is  detached,  and  the  hemorrhage,  if  there  be  efficient 
uterine  action,  cea.scs.  Accepting  this,  the  .statement  as  to  treatment 
advised  by  Spiegelberg  is  to  be  rejected.  He,  after  stating  that  the 
arrest  of  the  hemorrhage  at  the  area  of  placental  attachment  brought 
about  by  contraction  or  diminution  of  the  latter,  by  the  consequent 
narrowing  of  their  wounded  ve.s.sels,  and  to  a le.ss  extent  by  throm- 
boses of  their  lumina,  adds : “ A satisfactory  degree  of  contraction, 
however,  is  only  po.ssible  when  the  uterus  is  completely  emptied;  and 
the  end,  therefore,  which  must,  above  all  things,  be  kept  in  view,  is  to 
effect  this  as  quickly  as  possible.”  This  was  the  teaching  of  Rigby, 
and  it  fails  in  the  recognition  of  the  fact  that  the  hemorrhage  usually 
ceases  under  the  circumstances  previously  mentioned,  and  it  is  doubt- 
ful whether  it  gives  proper  regard  to  the  interests  of  the  child.  The 
obstetrician  may  be  called  when  the  patient  is  .so  exhausted  by  flooding 
that  life  is  almost  extinct,  and  she  may  die  while  he  is  endeavoring  to 
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deliver  or  immediately  after  delivery.  Rigby  refers  to  the  unjust 
reproach  he  may  suffer  from  the  public  if  there  should  be  such  unfor- 
tunate event.  But  he  adds  the  following  golden  words,  which  are 
worthy  to  be  treasured  up  by  every  obstetrician : “ These  may  be  tol- 
erable arguments  in  trade,  but  they  are  unjustifiable  ones  in  morals, 
which  direct  us  always  to  do  what  is  in  itself  right,  independent  of 
the  opinions  of  the  world  and  the  consequence  that  may  follow  it.” 
Nevertheless,  in  such  cases  immediate  interference  will  depend  upon 
whether  the  hemorrhage  continues  or  has  been  arrested.  If  the  latter 
be  the  case,  the  attendant  should  first  address  his  efforts  to  relieving 
the  prostration.  Stimulants  may  be  given  by  the  mouth  if  the  stom- 
ach will  tolerate  them ; hypodermics  of  sulphuric  ether,  the  introduc- 
tion of  fluids  into  the  rectum  and  into  the  stomach,  so  as  to  compen- 
sate for  the  loss  of  blood  as  soon  as  possible,  are  indicated.  In 
reference  to  the  value  of  fluids  thus  employed,  the  following  passage 
from  Zweifcl  is  of  interest;  “Recently  several  very  interesting  contri- 
butions have  been  made,  showing  very  clearly  that  which  is  especially 
accomplished  by  transfusion,  the  refilling  of  the  blood-vessels  with 
fluid.  Even  after  the  greatest  loss  of  blood,  enough  blood  is  left  in 
the  circulation  to  supply  the  centres  of  respiration  and  enable  them  to 
perform  their  function.  But  the  remaining  blood  and  its  oxygen  no 
longer  reach  these  centres,  for  the  movement  of  the  blood  stops.  If 
the  heart,  because  of  the  hemorrhage,  is  supplied  with  less  blood  con- 
tinuously, it  pumps  out  its  contents  and  becomes  empty  and  paralyzed. 
Even  though  the  animals  experimented  upon  were  brought  into  a state 
of  extreme  anaemia,  and  had  reached  the  ])oint  of  asphyxia,  an  alkaline 
solution  of  salt,  0.5  per  cent.,  restored  them  so  completely  that  they 
were  able  to  walk  after  they  were  untied.  The  practical  significance 
of  these  experiments  is  very  great,  for  it  shows  the  suitable  treatment, 
which  consists  in  bringing  the  greatest  amount  of  fluid  po.ssible  into 
the  circulation  ; and  this  should  be  done  through  the  natural  channels 
— by  the  mouth  or  by  the  rectum,  or  by  both  at  the  same  time.” 

After  reaction  has  been  secured  the  obstetrician  ])rocecds  with  the 
requisite  special  treatment.  The  placenta  may  be  discharged  imme- 
diately after  the  child,  but  in  some  cases  it  is  still  adherent  at  .some 
parts,  and  then  the,se  adhesions  must  be  broken  and  the  organ  removed 
by  hand.  A hot  solution  of  corrosive  sublimate,  1 : 4000,  .should  be 
injected  into  the  lower  part  of  the  uterus  as  a saleguard  against  hem- 
orrhage and  infection.  If  hemorrhage  occurs  and  does  not  yield  to 
the  hot  water,  there  may  be  pressed  upon  the  bleeding  surface  a sjionge 
previously  dii)ped  in  vinegar,  or  a solution  of  iodine  or  of  one  of  <iie 
salts  of  iron  may  be  bru.shed  over  it.  According  to  Spiegelberg,  the 
cervix  and  the  vaginal  fundus  may,  if  ncces,«ary,  be  firmly  plugged, 
while  pressure  from  above,  made  first  with  the  hand,  afterward  with 
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a pad  and  binder,  meanwhile  ])reventtj  the  uterus  from  aseending  and 
compels  it  to  remain  oontraeted  and  to  keep  in  the  place  it  had 
assumed. 

The  great  importance  of  careful  observance,  not  merely  of  cleanli- 
ness in  all  the  manipulations  and  instruments  employed  in  the  treat- 
ment of  placenta  prsevia,  but  of  careful  and  thorough  antisepticism, 
cannot  be  too  strongly  enjoined.  It  is  but  a trifling  victory  to  save 
a ])oor  woman  from  the  peril  of  hemorrhage,  and  then  permit  her  to 
perish  by  possibly  a preventible  septic  infection.  Let  the  obstetrician 
never  forget  that  the  liability  to  septic  infection  is  greatly  increased  by 
placenta  prajvia,  and  be  prepared  to  use  all  means  to  avert  this  immi- 
nent danger. 

Accidental  Hemorrhage. — The  so-called  accidental  hemorrhage,  or 
that  which  occurs  from  ])remature  detachment  of  the  normally-situated 
placenta,  is  not  frequent,  and  especially  its  grave  form  is  rare.  The 
hemorrhage  may  be  open  or  concealed,  or  both  forms  may  be  present. 
The  detachment  of  the  ])lacenta,  usually  partial,  causing  it,  may  be 
the  consequence  of  general  disease,  such  as  variola,  scarlatina,  typhoid 
fever,  or  of  local  disease,  nephritis  or  acute  yellow  atroj)hy  of  the 
liver.  E.xcessive  distension  of  the  uterus  has  been  observed  in  some 
ca.ses,  while  in  others  it  has  been  the  consequence  of  violent  straining  at 
stool,  lifting  a heavy  Aveight,  or  severe  coughing.  Probably,  however, 
the  most  frequent  cause  has  been  some  local  injury,  as  from  a blow  or  a 
fall.  In  illustration  of  this  origin  the  following  cases  are  given,  the 
first  occurring  during  one  of  my  terms  of  service  at  the  Philadel])hia 
Hospital,  and  reported  by  my  then  resident.  Dr.  J.  C.  DaCosta,  and  the 

second  reported  by  Kormann  : “ J.  L , thirty  years  of  age,  midti- 

gravida,  when  at  the  end  of  the  seventh  month  of  pregTiancy  slipjAcd 
and  fell,  the  right  iliac  region  striking  a boiler.  She  immediately  had 
severe  pain,  and  blood  flowed  from  the  uterus  to  the  amount  of  nearly 
a quart  in  a few  minutes ; then  stopped.  The  finger  readily  entered 
the  uterus.  The  jndse  was  very  rapid  and  weak,  the  expression  anx- 
ious ; body  agitated  with  tremors  and  eovered  Avith  cold  SAA'eat ; piqiils 
dilated;  heart’s  action  Aveak,  irregular,  and  beats  intermittent;  respi- 
ration shalloAV  and  hurried.  Immediately  upon  being  ])laced  in  bed 
she  Avas  given  Avhiskey  and  aromatic  spirits  of  ammonia ; the  head  of 
the  bed  Avas  loAvered  by  raising  the  foot,  the  vagina  Avas  Avashed  out 
Avith  a hot  solution  of  corrosiA^e  sublimate,  and  opium  giA'en  freely. 
Tlie  hemorrhage  did  not  return,  and  the  ]«iin  gradually  subsided  in 
two  days.  The  jAregnancy  Avent  to  term,  Avlien  she  Avas  delivered  of  a 
healthy,  Avell -developed  child.” 

Kormann’s  case  is  as  folloAA’s:  “A  multipara,  desiring  to  finish  some 
household  duties,  fell  doAvn  a steep  flight  of  steps  into  the  cellar,  and 
Avhen  carried  to  bed  shoAved  symptoms  of  grave  uterine  hemorrhage. 
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Upon  my  arriv'al  I found  lier  dying:  the  os  uteri  was  dilated  to  the 
size  of  a dollar,  and  was  soft ; the  uterus  was  greatly  distended,  and 
the  child  was  dead.  Caesarean  section  done  immediately  after  her  death 
confirmed  the  fact  of  the  child’s  being  dead,  and  showed  that  the  pla- 
centa had  been  almost  completely  detached,  and  that  the  blood  from  the 
uterine  sui’face  had  passed  through  a rent  in  the  membranes  into  the 
foetal  sac,  hence  enormous  dilatation  of  the  uterus,  and  also  a fatal 
hemorrhage  without  discharge  of  the  amuial  fluid.” 

More  frequently  in  case  of  concealed  hemorrhage  the  blood,  instead 
of  entering  the  foetal  sac  as  in  the  case  of  Kormann,  collects  between 
the  external  surface  of  the  ovum  and  the  internal  surface  of  the  uterus, 
either  between  the  placenta  or  the  membranes  and  the  uterus. 

The  SYMPTOMS  of  concealed  hemorrhage  are  an  acute  antemia,  shock, 
severe  pain,  and  excessive  distension  of  the  uterus;  in  some  instances 
the  seat  of  this  severe  uterine  pain  is  marked  by  an  unusual  ])rominence 
caused  by  the  accumulated  blood. 

The  PROGNOSIS  in  concealed  is  much  more  grave  than  it  is  in  open 
hemorrhage,  for  usually  in  the  latter  the  flow  is  not  great  or  there  is  a 
sudden  gush  and  then  the  hemorrhage  ceases,  as  in  the  case  first 
reported.  Goodell,  in  referring  to  the  diagnosis  of  concealed  hemor- 
rhage, states'  that  “ very  often  before  the  lapse  of  many  hours  a show 
of  blood,  ranging  from  an  ooze  to  a gush,  will  clear  up  all  obscurity  ; 
but  this  trustworthy  symptom  does  not  usually  occur  at  the  outset  of 
the  attack,  but  at  a time  when  it  may  be  too  late  to  interfere.”  It  is 
obvious,  therefore,  that  in  cases  of  both  internal  and  external  hemor- 
rhage the  prognosis  is  as  serious  as  in  those  in  which  only  the  former 
occurs.  Goodell’s  collection  of  106  cases  of  internal  hemorrhage  gave 
a maternal  mortality  of  51  per  cent.,  ivhile  the  foetal  mortality  was  94 
per  cent. 

Treatment. — If  the  hemorrhage  be  external  and  continuous,  in 
addition  to  the  use  of  stimulants  and  other  means  to  bring  about  reac- 
tion  the  vaginal  tampon  is  indicated,  provided  the  accident  does  not 
happen  in  labor,  the  os  being  so  well  dilated  and  tlie  uterine  action 
so  vigorous  that  delivery  can  be  soon  accomplished,  and  under  the 
latter  circumstances  rupture  of  the  membranes  is  indicated,  followed 
by  careful  compression  of  the  uterus  and  the  administration  of  ergot. 

In  case  of  concealed  hemorrhage  the  practice  generally  advised  is 
riiptnrc  of  the  membranes,  followed  by  uterine  compression.  Spiegel- 
berg,  however,  takes  the  ground  that  as  long  as  the  effused  blood  con- 
tinues in  the  uterine  cavity  and  stretches  its  parictes,  this  stretching  and 
the  raised  intra-uterine  pressure  j)revent  anv  more  blood  being  poured 
out,  while,  conversely,  if  the  uterus  is  emjiticd,  fresh  bleeding  mav  at 
once  begin.  But,  as  is  known — the  case  of  Kormann,  for  example, 

* Am.  Joiirn.  Ubstet.,  vol.  Li. 
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illustrating  the  fact — distension  of  the  uterus  is  an  uncertain  reliance 
for  the  arrest  of  hemorrhage ; nay,  this  organ  may  so  yield  to  the 
2)ressure  of  the  effused  blood  that  a woman  may  perish  in  a few  min- 
utes without  a drop  of  blood  having  escaped  externally.  Uterine  con- 
traction furnishes  a more  reliable  hajmostatic  than  is  found  by  pressure 
in  uterine  expansion,  and  this  contraction  is  only  possible  after  evacu- 
ation of  the  licpior  amnii. 

If  the  os  uteri  be  sufficiently  dilated  to  admit  of  immediate  delivery 
either  with  forceps  or  by  podalic  version,  the  one  or  the  other  is  to  be 
employed;  if  it  be  undilated,  digital  dilatation  or  Barnes’  dilators  will 
be  employed.  It  is  not  necessary  to  urge  the  importance  of  position, 
of  stimulants,  and  of  hypodermic  ether  for  the  purpose  of  combating 
the  prostration  and  averting  the  danger  of  instant  or  of  speedy  death. 

Hanon-har/e  in  the  Third  Stage  of  Labor,  or  Following  it. — The  hem- 
orrhages following  childbirth,  as  was  stated  previously,  have  different 
causes,  and  of  course  require  different  treatment.  Vaginal  and  vulvar 
injuries  as  sources  of  these  bleedings  have  been  considered,  and  meth- 
ods of  treating  them  directed.  The  field  is  still  more  re.stricted,  for 
there  have  already  been  presented  invei-sion  and  rupture  of  the  uterus 
and  lacerations  of  the  cervix,  with  the  treatment  nece.ssary,  including 
that  of  the  bleeding  that  may  originate  in  any  one  of  these  accidents. 
There  remains,  therefore,  only  that  bleeding  which  occurs  from  the  pla- 
cental site  after  the  expulsion  of  the  feetus. 

Tlie  separation  of  the  placenta  from  the  uterus  wounds  the  latter,  the 
blood-vessels  where  the  former  was  attached  are  torn,  and  the  preven- 
tion of  bleeding  from  these  open  ve.ssels  is  made  in  part  by  the  forma- 
tion of  coagula,  but  chiefly  by  retraction  or  tonic  contraction  of  the 
uterus;  thereby  “thousands  of  living  ligatures”  are  drawn  around 
these  vessels  and  their  open  mouths  closed.  From  the  fact  that  this 
bleeding  results  from  a failure  of  tonic  contraction  of  the  uterus  it  is 
commonly  called  “atonic  hemorrhage.” 

This  is  the  variety  of  serious  post-])artum  hemorrhage  wliich  is  most 
frequently  met  with,  and  yet  its  most  common  causes  are  preventible, 
and  its  frequent  occurrence  in  the  hands  of  a practitioner  may  be  taken 
as  a ])roof  of  ignorance  or  of  negligence.  Weak  uterine  contractions 
in  the  first  and  second  stages  of  labor  may  be  the  heralds  of  inefficient 
uterine  action  in  the  third  stage  or  after  its  completion.  If  the  uterus 
be  ra])idly  emptied  by  the  forceps  or  sjiontaneously,  and  care  is  not 
taken  to  “ follow  down  ” with  the  hand  upon  the  abdomen  the  les.sen- 
iug  organ  as  its  contents  are  removed  ; if  there  be  no  watchful  care  of 
the  patient  during  and  after  the  ex])ulsion  of  the  ]>lacenta ; if  the 
woman  be  allowed  to  sit  np  soon  after  labor,  though  but  for  a few 
minutes,  to  evacuate  the  bladder,  for  example, — the  flooding  may 
oceur.  Not  only  rapid  delivery,  bnt  frequently-recurring  pregnancies; 
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very  great  uterine  distension,  as  from  plnri parity  or  from  polyhydram- 
nios; changed  condition  of  the  blood,  as  in  albnminuria;  exhaustion 
from  disease  or  from  protracted  labor, — are  causes  that  create  a liabil- 
ity to  post-partum  hemorrhage.  Clot  or  placenta  ob.structing  the  os 
uteri  mav  permit  accumulation  of  blood  in  the  uterine  cavity,  thus 
distending  it  until  all  the  barriers  to  abundant  bleeding  from  the  pla- 
cental site  are  removed.  The  flow,  instead  of  being  internal,  may  be 
external,  and  the  red  stream  dripping  tln-ough  or  flowing  from  the  side 
of  the  bed  tells  the  startling  story  of  instant  peril. 

The  SYMPTOMS  of  post-partum  hemorrhage  are,  in  addition  to  that 
which  has  been  mentioned  as  possibly  occurring  when  the  bleeding  is 
external,  very  striking,  and  cannot  escape  the  observation  of  even  the 
inexperienced  practitioner.  The  thirst,  the  death-like  pallor  of  the 
face,  the  sighing  and  gasj)ing,  the  restless  tossing  of  the  arms  as  if 
blindly  .seeking  helji,  the  dilated  pupils,  and  the  dim  or  lost  vision 
of  M'hich,  with  “ ringing  in  the  ears,”  the  patient  may  complain, — all 
these  make  a picture,  sometimes  sudden  in  its  recognition  if  not  in  its 
apparition,  which  will  at  once  declare  the  imminent  peril  and  its  cause, 
and  must  remain  for  ever  fixed  in  the  memory. 

Treatment. — If  ever  there  is  a time  more  than  any  other  in  the 
obstetrician’s  life  when  he  needs  to  be  calm  and  collected  and  to  put 
forth  prompt  and  intelligent  action,  it  is  when  he  is  brought  face  to 
face  with  post-partum  hemorrhage.  If  he  participates  in  the  anxiety 
and  alarm  of  by.standers,  he  will  hesitate  and  falter  in  the  instant  use 
of  necessary  mean.s,  and  fear  becomes  panic,  while  the  peril  of  the 
unfortunate  patient  is  increased  by  every  minute’s  delay  and  by  her 
loss  of  faith  in  him  ; but  if,  on  the  other  hand,  he  is  armed  Avith  that 
self-confidence  which  comes  from  knowledge,  he  inspires  others  Avith 
confidence,  and  they  render  prompt  and  Avi,se  obedience  to  his  direc- 
tions, and  he,  doing  the  right  thing  at  the  right  time  and  in  the  right 
Avay,  Avill  generally  have  the  unspeakable  reAvard  of  saving  a felloAV- 
being  from  .SAvift  death. 

In  addition  to  loAA^ering  the  patient’s  head  and  the  administration  of 
stimulants  and  of  hypodermic  injections  of  sulphuric  ether,  etc.,  a|3plic- 
ahle  in  other  ea.ses  of  bleeding  Avith  consequent  exhaustion,  A\-e  u.se  direct 
means  to  arrest  the  bleeding.  First  of  these  is  uterine  compression.  The 
usual  method  of  doing  this  is  to  grasp  the  uterus  through  the  abdomen 
Avith  one  hand,  Avhile  the  other  is  introduced  into  the  uterine  cavitA'  in 
order  that  its  presence  may  evoke  uterine  contraction.  Possibly,  too, 
the  placenta  may  still  be  in  the  utcru.s,  either  free  or  partially  attached  ; 
in  the  latter  case  the  fingers  arc  used,  as  the  uterus  le,sseus  in  size,  to 
detach  it,  and  in  either  case  to  remove  it  from  the  uterus  at  the  proper 
time.  Probably  the  uterus  is  very  .sensitiA'e  Avhen  pressed  by  the 
abdominal  hand,  but  this  ari.ses  from  its  groat  disteusiou.  aud  as  soon 
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as  tlie  organ  is  emptied  the  excessive  sensibility  ceases;  possibly  the 
uterus  cannot  be  felt  at  first  by  this  hand — it  is  so  relaxed  that  it  has 
lost  its  form — but  then  so  much  the  more  need  of  prompt  action. 

Should  this  means  fail  in  arresting  the  hemoiThage,  coni])ression  of 
the  uterus,  placed  in  a position  of  anteflexion,  may  be  ein])loved  : 
Zweifel  says  it  ought  to  be  possible  to  stop  every  atonic  hemorrhage 
by  energetic  use  of  this  treatment.  In  the  performance  of  this 

method  pass  t^vo  lingers  into 
the  posterior  cul-de-sac,  and 
press  the  cervix  forward, 
while  the  other  hand,  upon 
the  abdomen,  is  made  to  press 
uj)on  the  fundus  posteriorly, 
bringing  it  also  forward,  as 
shown  in  the  accompanying 
illustration. 

Compression  of  the  abdom- 
inal aorta  may  be  made  with 
the  fingers  of  the  left  hand, 
the  obstetrician  being  upon 
the  patient’s  right  side : the 
abdominal  wall  is  depressed 
just  above  the  uterus  and  a 
little  to  the  left  of  the  median 
line  until  the  j)ulsations  of  the 
ves.se!  arc  felt,  and  then  slight 
pressure  with  the  first  three 
Angers  will  arre.st  the  current. 
An  assistant  will  be  needed, 
for  the  fingers  become  too 
tired  after  twenty  or  thirty 

Arresting  Hemorrhage  by  Compression  of  the  uterus  ,ui,mtcs  to  maintain  efficient 
in  a position  of  anteBexion  (Zweifel).  . 

compre.ssion.  Comprc.ssion 

of  the  abdominal  aorta  was  probably  first  ailvocatcd  by  Riidiger,  a 

])ractitioner  of  Tubingen,  in  1797.  His  method  was  witli  the 

hand  introduced  into  the  uterus,  pre,ssing  through  its  po.sterior  wall. 

Ulsamer  in  1825  introduced  the  method  of  ])re.ssure  through  the 

abdominal  wall,  and  it  received  the  .strong  indorsement,  from  personal 

experience,  of  Siebold  and  of  Baudelocque.  Gros’  has  reported  nine 

ca.ses  of  puerperal  hemorrhage  in  which  it  was  succc.ssfully  employed. 

Zweifel  hokls — this  objection  has  been  made  by  Jacquemier  and  others 

— that  it  is  impossible  to  cut  off  by  this  means  all  the  blood-supjily  to 

the  uterus,  because  the  spermatic  arteries  ]iass  off  from  the  aorta  above 


' De  la  Compression  de  I’Aorie  dans  Ics  Hemorrhages  pourapres  /' Accouchement. 
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the  part  compressed,  and  that  tlie  chief  benefit  is  in  preventing  cere- 
bral amemia,  in  this  respect  being  n])on  the  same  level  as  bandaging 
the  limbs  or  what  is  known  as  anto-transfnsion. 

Uterine  contractility  has  been  in  some  cases  evoked  by  flapping 
the  abdominal  wall  with  a wet  towel,  by  pouring  cold  water  from  a 
height  upon  the  exposed  abdomen,  by  the  application  of  ice  to  it,  by 
the  introduction  of  pieces  of  ice  into  the  vagina  or  into  the  uterus, 
or  by  the  injection  of  cold  water  into  each.  In  recent  years,  how- 
ever, the  general  j^referenee  has  been  for  injection  into  the  uterus 
of  hot,  rather  than  of  cold,  water,  the  former  being  more  efficient 
than  the  latter  in  producing  permanent  contraction  and  stimulating 
rather  than  depressing.  The  \vater  should  have  a temperatiu’e  of  not 
less  than  105°  Fahr.,  and  the  injection  be  made  by  an  irrigator  rather 
than  by  a pum2D.  The  application  of  vinegar  to  the  interior  of  the 
uterus  was  jirobably  first  advised  by  Lcroux'  in  1776.  Since  then 
many  (ffistetrieians  have  regarded  this  remedy  as  of  very  great  value. 
Dr.  Penrose,^  for  exami)le,  states  that  he  has  been  using  it  alone 
as  his  last  resort,  both  in  hosjjital  and  jirivate  practice,  in  many 
apparently  desperate  cases  of  post-j^artnm  hemorrhage,  and  inva- 
riablv  with  successful  results.  His  method  is  the  following : “ I 
pour  a few  tablespoonfuls  into  a vessel ; dip  into  it  some  clean  rag  or 
a clean  ]iocket-handkerchief.  I then  carry  the  saturated  rag  with  my 
hand  into  the  uterus,  and  scpieeze  it ; the  effect  of  the  vinegar  flowing 
over  the  sides  of  the  cavity  of  the  uterus  is  magical.  The  relaxed 
and  flabby  uterine  muscle  instantly  responds.”  Similar  stimulating 
a2)2)lications  have  been  snceessfnlly  made  to  the  interior  of  the  uterus 
— c.  g.  whiskey.  Betz^  sueceeded  in  arresting  jiost-partum  bleeding 
by  introducing  into  the  uterus  a sponge  upon  which  chloroform  had 
been  poured ; and  it  has  been  claimed  that  this  agent  acts  by  a j'ower- 
ful  excitement  of  the  walls  of  the  vessels  either  directly  or  through 
the  vaso-motors,  and  that  it  is  incomjjarably  more  energetic  than  vin- 
egar similarly  applied. 

The  employment  of  a styptic  solution  of  one  of  the  iron  salts  has 
been  resorted  to  with  suceess.  There  are  three  ways  in  which  such  a 
.solution  is  used — by  injeetion,  by  swabbing,  and  by  tamjwning.  Dr. 
Robert  Barnes  has  been  the  e.special  advoeate  of  the  first.  The  fol- 
lowing quotatioiU  gives  the  formula  for  the  iron  .styptic  emjiloyed  by 
him  and  his  method  of  using  it:  “Solid  ferric  chloride  .sj,  dissolved 
in  5x  of  water,  or  the  liquor  ferri  perchloridid.  (Br.  Ph.)  .sjss,  water 
Svijss.  The  rules  in  using  it  are  : (1)  be  sure  that  the  uterus  is  empty 

' Observations  sur  Ics  Perle.s  da  .Sane/  dcs  Femmes  en  Couchc.s. 

^ Trnnsaelions  of  the  American  Gynecological  Society,  vol.  iii. 

’ Rcviic  Medico-ckirurgicat  des  Maladies  des  Femmes,  188G. 

* Obstetric  Medicine  and  Surgery,  vol.  ii.  p.  ‘292. 
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of  placenta,  blood,  and  clots ; (2)  compress  the  body  of  the  uterus  by 
the  hand  during  the  injection ; (3)  have  two  basins  at  hand,  one  con- 
taining hot  water,  the  other  the  ferric  solution ; pump  water  well 
through  the  syringe — a good  Higginson’s  will  do — so  as  to  expel  air ; 
then  pass  the  uterine  tube  into  the  uterus,  and  inject  first  hot  water,  so 
as  to  wash  out  the  cavity  and  give  a last  opportunity  for  evoking  dia- 
staltic  contraction  ; then  shift  the  receiving  end  of  the  syringe  into  the 
ferric  solution,  and  slowly,  gently  inject  about  seven  or  eight  ounces, 
carefully  keeping  up  steady  pressure  on  the  uterus  throughout  and 
afterward.” 

Dr.  Wynn  Williams*  has  advised  applying  the  iron  solution  by 
means  of  a sponge  to  the  interior  of  the  uterus.  Pie  directs  jiouring 
some  of  the  tincture  of  the  perchloride  of  iron  into  a sponge,  Avhich  is 
then  jiassed  into  the  hollow  of  the  hand  already  in  the  uterus,  clots 
from  the  latter  having  been  removed,  and  then  the  walls  of  the  uterus 
are  thoroughly  sponged  over. 

Tamponing  the  uteinne  cavity  with  cotton  that  has  been  dipjied  in  a 
solution  of  the  chloride  of  iron  is  regarded  by  Zweifel  as  only  a final 
resort  when  all  other  appropriate  means  have  been  vainly  tried ; and 
he  refers  to  one  case,  the  only  one  in  which  he  tried  this  heroic  treat- 
ment, which  recovered  with  very  slight  elevation  of  temperature.  He 
directs  two  or  three  tampons  to  be  dipped  in  a solution  of  chloride  of 
iron,  and  then  pressed  directly  ujjon  the  placental  site,  while  external 
pressure  is  simultaneously  made  upon  the  uterus;  if  the  bleeding  still 
continues,  the  application  Js  repeated  until  it  stops.  He  ]n-efers  this 
treatment  to  injections  of  an  iron  solution,  stating  that  he  has  .seen 
one  patient  die  after  such  injection,  and  another  recover  after  the 
tam])on. 

Tliere  are  delays,  difficulties,  and  dangere  in  transfusion  which  ren- 
der it  unavailable  in  the  great  majority  of  cases  of  acute  puerperal 
hemori-hage,  at  least  in  general  practice,  though  some  of  these  obstacles 
are  not  found  in  hospital  jiractice.  Very  few  jn-actitionere  have  the 
suitable  apparatus ; and  if  they  have  it,  from  rare  use  it  is  usually  not 
in  Avorking  order.  Nor  is  the  necessity  for  transfusion  so  great  when 
we  know  hoAV  prompt  hypodermics  of  sul]>huric  ether  are  in  rallying 
a patient  from  the  collapse  caused  by  hemorrhage,  and  lunv  efficient 
the  introduction  of  rtnids  through  the  natural  channels,  as  ju’eviously 
stated,  is  in  i-eviving  a flagging,  faltering  heart. 

Auto-infusion  has  njion  theoretical  grounds  and  from  small  expe- 
rience somewhat  to  recommend  it.  By  bandaging  the  members  so 
tliat  the  blood  Avhich  they  contain  is  jn’cssed  out,  and  thus  contributes  to 
sirstaining  vital  functions,  possibly  at  times  imminent  death  may  be 
averted.  But,  on  the  other  hand,  death  may  be  thus  invited,  for 

* London  Obstetrical  Societt/’s  2'ransactions,  1870,  vol.  xi. 
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fatal  pulmonary  embolism  lias  followed  the  employment  of  this 
means. 

Secondary  Hemorrhage. — The  snbjeet  of  hemorrhage  in  connection 
with  labor  cannot  be  dismissed  without  briefly  referring  to  a form  of 
this  disorder  occurring  one  or  more  days  after  delivery  during  the 
puerperal  jieriod,  and  which  is  commonly  called  secondary.  The  most 
frequent  cause  is  the  retention  of  fragments  of  placenta  or  of  mem- 
branes ; a ])laeenta  succenturiata  has  in  some  cases  given  rise  to  dan- 
gerous hemorrhage.  Several  cases  have  been  reported  in  which  the 
retention  of  a blood-clot  has  caused  flooding.  Ordinarily,  the  uterus 
is  adequate  to  the  expulsion  of  clots  that  may  form  in  its  cavity,  but 
sometime.s,  this  exjjulsion  failing,  the  clot  increases  in  size ; the  lochial 
discharge  is  scanty  and  serous ; the  uterus,  though  notably  increased 
in  size,  is  firm  and  resistant ; for  a time  the  clot  acts  as  a tamjion 
pressing  upon  the  placental  site,  and  thus  prevents  hemorrhage.  After 
some  days  the  coagulum  spontaneously  breaks  up,  the  protecting  pres- 
sure is  at  once  withdrawn  from  the  open  vessels  at  the  placental  site, 
and  a hemorrhage  which  is  perilous  or  may  be  instantly  fatal  at  once 
follows.  In  some  instances  a uterine  fibroid  or  polypus  has  been  the 
cause  of  secondary  puerjjcral  hemorrhage.  INIental  emotion  has  in 
.several  instances  produced  it.  Lactation,  sexual  intercourse,  too  early 
assumj)tion  of  the  erect  position  or  engaging  in  household  duties,  the 
influence  of  malarial  poisoning,  and  certain  displacements  of  the  ute- 
rus have  been  mentioned  as  causes.  Among  very  rare  cases  may  be 
stated  one  reported  by  Hewitt  ' of  fatal  heuK)rrhage  the  sixth  week 
after  labor  from  traumatic  aneurism  of  the  uterine  artery,  and  one  by 
Johnson^  and  Sinclair  in  which  death  occurred  the  fourth  day  follow- 
ing delivery  from  rujiture  of  a uterine  thrombus. 

In  regard  to  the  special  treatment  of  secondary  hemorrhage,  the 
impoi’tance  of  removing  any  foreign  body,  as  a fragment  of  the  ])la- 
eenta  or  clot,  from  the  uterus  is  to  be  borne  in  mind.  In  regard  to 
the  method  of  emptying  the  uterus  of  a mass  of  coagulated  blood 
which  distends  the  organ,  the  fingers,  Pajot’s  eurette,  or  a stream  of 
carbolized  water  may  be  employed.  During  this  removal  compression 
of  the  uterus  externally  is  ini])ortant  in  order  to  secure  retraction  of 
the  organ  and  thus  ]irevent  hemorrhage.  The-  cases  are  rare  in  which 
the  uterus  is  not  able  to  empty  itself,  but  certainly  some  occur  in  which 
direct  means  must  be  u.sed  for  the  ]iurpose,  and  therebv  possibly  a 
fatal  hemorrhage  may  be  ]>reventcd  ; thus  ContamiiD  found  in  fi  out 
of  56  ca.ses  of  secondary  hemorrhage  an  intra-uterine  coagulum  the 
cause. 

' London  Obutetrlcal  Sncieli/’s  Transacliom,  vol.  i.\.  ^ Practical  Midwifery. 

^ filude  sur  leu  llemorrhogies. 
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Eclampsia. 

Eclampsia,  adopting  Bailly’s  definition,  is  an  acute  disea.se  occurring 
during  pregnancy,  labor,  or  childbed,  often  sudden  in  its  onset  and 
rapid  in  its  progress,  characterized  by  convulsions,  with  lo.ss  of  sensa- 
tion and  consciousness,  and  ending  in  coma.  The  sudden  attack  is 
indicated  by  the  word  “ eclampsia,”  from  ExlajiTtco,  to  shine  out,  to 
flash. 

The  disease  is  most  frequent  during,  least  frequent  after,  labor. 
Nevertheless,  the  relative  frequenciy  of  eclampsia  in  pregnancy  and  in 
labor  is  not  conclusively  determined,  for,  the  latter  so  often  coming  on 
as  a conse(pience  of  the  convulsive  attacks,  many  of  the  cuses  which 
really  belong  to  gestation  may  be  recorded  as  occurring  during  par- 
turition. 

Frequency. — In  regard  to  the  proportion  of  women  aflecteil  to  the 
entire  number  of  deliveries  statistics  vary  : Hecker,  1 in  522  ; Wieger, 
1 in  519  ; Kleinwachter  and  Galabin  state  1 in  500,  and  Kormann  1 
in  600;  Corson^  met  with  10  in  3036  ca.ses  of  labor,  or  about  1 in 
300.  According  to  the  statistics  of  the  Philadelphia  Board  of  Health, 
there  were  in  the  five  years  from  1880  to  1884,  inclusive,  100,935  deliv- 
eries, and  94  cases  of  death  from  eclampsia : supposing  that  this  mor- 
tality repre.sented  only  one-third  of  eclaraptics,  the  entire  number  of 
those  aflected  was  nearly  300,  or  about  1 in  333.  The  statistics^  of 
the  Vienna  General  Hospital,  1881-85,  include  15,070  deliveries, 
and  the  entire  number  of  ca.ses  of  eclampsia  was  46,  or  1 in  about 
305. 

It  is  much  more  frequent  in  primiparfe  than  in  multiparre : 28  out 
of  33  were  primipara;  (Hcckcr) ; Liihlein  in  103  cases  of  eclampsia 
found  88  who  were  jircgnant  for  the  fir.st  time,  or  85.4  per  cent.; 
and  ^^’^inckcl,  in  683  wlamptics  there  were  426  primiparfe,  or  77  per 
cent. 

Eclampsia  is  much  more  frequent  in  the  last  than  in  the  early 
months  of  pregnancy,  though  it  has  occurred  in  the  first.  Coming  on 
after  labor,  the  interval  is  usually  only  a few  hour.«,  but  it  may  be 
several  days.  Bailly,  for  example,  saw  a case  twenty-nine  days,  and 
Simpson  one  four  weeks,  and  Baudelocque  one  six  weeks,  after  de- 
livery.* 

Premonitory  Symptoms. — Eclampsia  rarely  comes  unheraldetl, 
and  the  most  frequent  of  its  forerunners  are  headache,  di.sturbance  of 
vision,  and  epigastric  pain.  The  headache  is  usually  frontal,  in  .some 
instances  lateral  in.stead  of  general ; very  rarely  it  is  occipital.  Ham- 

* New  York  Medical  Jmcmal,  May,  1886.  * Wien.  med.  Woeh.,  1886,  p.  1209. 

® Kormann,  wliile  stating  that  eclampsia  in  childbed  usually  occurs  within  the  firet 
two  days,  adds  that  it  has  been  observed  as  late  as  eight  weeks  after  delivery. 
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ilton  rc'feiTcd  to  this  frontal  pain  as  especially  eharaettcristie.  Tt  is 
at  iii-st  not  continnoiis,  or  at  least  it  remits  if  it  does  not  intermit; 
when  it  is  constant  the  convulsive  attack  is  at  liand.  Associated  with 
the  pain  in  the  head,  if  this  precedes  the  attack  some  days,  there  may 
be  some  mental  disorder,  usually  simply  dulness  of  intellect  or  a gen- 
erally apathetic  condition.  Disturbance  of  vision  is  observed  in  very 
inanv  eases.  This  at  first  is  usually  indistinctness  of  sight  or  inability 
to  use  the  eyes  for  any  length  of  time.  But  there  may  be  amblyopia, 
or  even  amaurosis.  In  one  ca.se  of  fatal  eclampsia  occurring  at  four 
months  of  pregnancy  which  I .saw  there  was  almo.st  total  blindne.ss  for 
two  days  before  the  seizure.  E])igastric  pain  is  le.ss  frequent  than 
either  of  the  otlier  .symptoms  that  have  been  given.  It  is  not  constant, 
but  while  it  occurs  it  may  be  of  such  severity  that  the  patient  cries  out 
or  groans  with  the  distress,  and  leans  her  body  forward  to  relax  the 
abdominal  muscles.  Dyspepsia,  nausea,  and  vomiting  may  precede  the 
attack.  Other  premonitory  symptoms  that  have  been  observed  are 
dizziness,  mental  depression,  stertorous  breathing  at  night,  oedema  of 
the  face  and  liands,  especially  noticeable  upon  first  rising  in  the  morn- 
ing, and  a decided  diminution  in  the  urinary  .secretion. 

The  Attack. — After  a longer  or  shorter  duration  of  at  least  some 
of  the  premonitory  indications  which  have  been  mentioned  as  occur- 
ring in  most  ea.ses,  the  convulsive  manifestations  occur  suddenly. 
While  the.se  manifestations  .strikingly  rc.semble  an  epileptic  seizure, 
they  are  not  preceded  by  a cry.  The  patient,  lying  in  bed,  may  have 
been  conversing,  but  suddenly  she  ceases  to  speak  or  to  listen ; her 
face  is  immobile  as  that  of  a statue,  and  her  eyes  are  apparently  fixed 
upon  some  di.stant  object : this  is  the  complete  and  Inaef  calm  preced- 
ing the  terrible  .storm.  That  storm  begins  with  quick  movements  of 
the  mascles  of  the  eyelids,  then  of  the  nasal  alte,  and  then  of  all  the 
muscles  of  the  face.  The  muscles  of  the  upper  limbs  are  next 
involved,  and  afterward  those  of  the  trunk.  Irregular  movements  of 
the  eyes  occur,  and  then  the  balls  are  half  hidden  behind  the  upper 
lids ; the  face  is  turned  slowly  toward  one  shoulder,  and  then  a reverse 
movement  is  made  toward  the  other;  the  mouth  is  distorted,  and  with  the 
swollen  and  livid  face — every  mark  of  intelligence  or  beauty  for  the 
time  blotted  out — makes  a picture  that  is  mo.st  painful  to  the  observer, 
even  if  not  actually  rcjuilsive.  The  tongue  may  protrude  between  the 
half-open  jaws,  and  more  or  le.ss  bleeding  occur  from  its  being  bitten. 
Tonic  convulsions  arc  first  in  order,  and  then  clonic,  but  the  boundarv- 
line  is  not  always  clear.  During  the  former  the  body  is  rigid,  and 
may  be  arched  as  in  opisthotonos ; the  njiper  and  lower  limbs  are  stiff, 
and  u.sually  extended,  but  the  thumb  is  flexed  upon  the  palm  and  the 
fingers  contracted  over  it.  Co-ordination  of  respiratory  movements  is 
impossible,  and  from  the  arre.st  of  respiration,  together  with  comi)re.s- 
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sion  of  the  jugular  veins,  the  face  becomes  more  or  less  deeply  cya- 
iiosed  : the  cyanosis  would  be  general  if  it  depended  upon  the  former 
cause  alone.  “ Soon  tonic  convulsions  are  followed  by  clonic  move- 
ments, and  to  the  general  rigidity  of  the  preceding  period  there  suc- 
ceed abrupt  movements  involving  the  head,  the  trnnk,  and  members.” 
llespiration,  hitherto  suspended,  returns,  but  it  is  at  first  stertorous; 
in  some  instances  the  inspirations  are  shallow,  but  in  others  deep;  at 
each  expiration  frothy  saliva  and  accumulations  of  bronchial  secre- 
tions, often  flecked  with  blood  from  the  bitten  tongue,  are  discharged, 
and  fall  in  si)ray  upon  the  clothing  which  covers  the  patient’s  chest. 
The  pulse  is  full  and  .strong  at  the  beginning  of  an  attack,  but  with 
its  progress  becomes  frequent  and  feeble.  Whether  the  muscles  of 
organic  life  are  affected  by  convulsive  movements  is  not  conclusively 
determined.  If  they  are,  it  is  easy  to  explain  the  occurrence  of  labor 
and  the  ]-)ains  being  made  more  active  by  the  convulsions.  Braxton 
Hicks^  .states  that  in  one  case  of  eclam])sia  occurring  in  the  sixth 
month  of  pregnancy,  when  an  attack  of  convulsions  came  on  the  ute- 
rus became  intensely  firm,  and  so  remained  for  the  space  of  ten  or 
fifteen  minutes  without  any  change,  after  which  it  slowly  subsided  into 
the  ordinary  condition  of  gentle  contraction  with  relaxation.  Similar 
phenomena  were  observed  by  him  in  a second  case.  Nevertheless, 
most  do  not  regard  uterine  action  as  part  of  the  convulsive  attack. 
During  the  paroxysm  the  patient  is  insensible  to  the  mo.st  powei’ful 
external  excitants : she  can  neither  see  nor  hear  nor  feel.  Coma  or 
stupor  follows  the  ce.s.sation  of  the  clonic  movements,  its  duration 
being  directly  proportioned  to  the  .severity  of  the  attack.  In  most 
cases  within  half  an  hour  after  calm  has  succeeded  convulsion  the 
patient  wakes  to  a kind  of  semi-consciousne.ss ; .she  looks  upon  those 
surrounding  her  bed,  but  does  not  at  once  recognize  them,  and  when 
the  tardy  recognition  comes  she  does  not  understand  the  anxiety  which 
their  countenanees  so  often  express ; her  face  has  a sadly  bewildered 
expression  ; the  immediate  past  is  a perpetual  blank,  and  the  pre.sent  a 
temporary  cloud. 

In  rare  cases,  possibly,  immediate  recovery  begin.s,  and  is  com- 
plete. But  usually  eclampsia  is  not  limited  to  a single  attack; 
other  attacks  succeed  it,  the  intervals  varying  from  a few  minutes  to 
several  hours ; the  attacks  may  be  so  rapid,  the  intervals  so  brief, 
that  the  patient  passes  directly  from  cotna  to  convulsion  without  a 
moment  of  even  jiartial  consciousness  intervening.  The  coma  deej)’- 
ens  with  each  convulsion.  Its  cause  is  cerebral  congestion  resulting 
from  arrested  respiration,  and  impeded  return  of  blood  from  the  head 
arising  from  compre.ssion  of  the  jugular  veins : the  congestion  may 
have  as  its  consequence  serous  effusion,  or,  though  this  is  rare,  an  apo- 

* London  Obstetrical  Society's  Transaction.^,  vol.  xxv. 
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plectic  efliision.  Tlie  number  of  convulsions  observed  in  135  cases 
varied  from  1 to  81  (Sinegelberg) ; in  one  instance  Depaul  saw  160. 
The  urine  is  in  most  cases  seanty ; in  some  it  is  smoke-colored  or  red 
from  the  j)resence  of  blooil.  The  duration  of  the  paroxysm  varies 
from  two  to  seven  minutes,  according  to  Depaid ; Zweifcl  remarks  tliat 
we  are  often  deceived  as  to  the  length  of  an  attack  because  of  the  fright- 
ful impression  made,  and  because  our  attention  is  absorbed  in  the  battle 
between  life  and  death,  and  that  occasionally,  watch  in  hand,  he  has 
observed  some  of  the  longest  attacks,  and  found  none  exceeding  two 
minutes. 

Another  source  of  error,  as  pointed  out  by  Depaul,  is  the  fact  that 
in  some  cases  the  convulsions  are  so  close  together  that  their  boundary- 
line  is  not  distinguished.  An  increase  in  the  temperature  is  a constant 
characteristic  of  eclamptic  convulsions ; this  is  an  important  fact  with 
reference  to  diagnosis  and  prognosis.  Bourneville,^  as  the  result  of 
six  years’  study  of  the  temperature-changes  in  eclampsia,  has  arrived 
at  the  following  conclusions ; There  is  a very  striking  contrast  between 
tlie  thcrmometric  curve  of  temperature  of  puerperal  eelampsia  and  that 
of  urtemia.  At  first  there  is  a fall  in  the  latter  and  a rise  in  the  for- 
mer. In  the  eurve  of  urfemia  the  teniperatui’e^  falls  progressively, 
while  in  the  eourse  of  the  eclamptic  condition  it  rises  abruptly  and 
rapidly  with  the  occurrence  of  attacks.  These  differences  are  niore 
and  more  striking  at  the  apju’oach  of  death  : in  urmmia  the  tempera- 
ture falls  mueh  below  the  normal,  while  in  eelampsia,  on  the  other 
hand,  it  reaches  a very  high  figure — 109.4°  Fahr. 

Tkrmixatiox. — Maternal  and  Fcetal  Mortality. — Prog- 
nosis.— Tlie  great  majority  of  cases  of  eclampsia  recover ; neverthe- 
less, in  a considerable  proportion  a fatal  result  occurs.  Death  may 
occur  during  an  attack  from  sudden  asphyxia  “ if  the  stage  of  tonic 
convulsions  and  the  suspension  of  respiration  are  prolonged  beyond  half 
a minute.”  However,  such  occurrence  is  I’are.  Cerebral  hemon-hage, 
though  less  infrequent,  is  also  the  cause  of  death.  Rupture  of  the 
uterus  was  regarded  by  Cazeaux  as  one  of  the  modes  in  which  death 
might  occur;  but  this  rests  upon  the  unproved  hypothesis  that  the  ute- 
rine muscle  participates  in  the  disordered  movements  of  the  muscular 
system  of  animal  life.  Death  may  result  from  cerebral  congestion, 
from  apoplexy,  or  from  meningitis,  and  also  from  ]iulmonary  conges- 
tion or  apojilexy.  The  most  frequent  cause  of  death  is  a gradual 
asphyxia,  coma  becoming  more  profound  and  hasmatosis  more  and 

* Archives  de  Focolor/ie,  tome  ii. 

Wood,  in  his  recent  work  upon  Hervom  Pi.senses,  after  referring  to  the  investiga- 
tions of  Bourneville,  remarks:  “I  am,  liowever,  doulitful  wliether  the  temperature 
alivays  falls  in  true  uraunia.  I liave  certainly  seen  it  rise  in  coma  occurring  in  persons 
suffering  from  contracted  kidney  and  apparently  uneinic.” 
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more  imperfect.  Bailly  mentions  an  instance  in  which  the  tongue  was 
so  severely  bitten  that  ligature  of  the  lingual  artery  was  necessary  for 
the  arrest  of  the  hemorrhage,  and,  neglecting  this,  a flital  result  might 
have  followed.  He  also  refei*s  to  an  instance  in  which  the  tongue  was 
bitten,  and  such  great  swelling  followed  that  the  organ  filled  the  buccal 
cavity  and  the  pharynx,  causing  a rapidly  mortal  suftbcatioii.  Accord- 
ing to  Depaul,  about  one-fourth  of  women  attacked  with  eclampsia  who 
die  perish  from  a consecutive  puerperal  affection. 

The  maternal  mortality  is  given  by  Meeker ‘ as  27  per  cent.;  by 
Dohrn,  29  per  cent. ; by  Hugenberger,  35.1  per  cent. ; Lohlein,  37.7  ; 
Depaul,  50  deaths  out  of  132  cases.  Probably  the  maternal  mortality 
is  in  general  about  30  per  cent.  In  the  majority  of  those  who  do  not 
die  recovery  is  complete,  but  in  others  some  di.sorder  of  intellect  or  of 
sen.se  may  remain  for  a greater  or  less  time;  in  some  ca.ses  there  may 
follow  serious  renal  disease  or  puerperal  mania  or  paralysis. 

The  foetal  mortality  is  about  50  per  cent.  The  death  of  the  foetus 
is  to  be  attributed  to  a.sphyxia,  the  placental  circulation  being  inter- 
fered with  and  the  maternal  blood  being  deficient  in  oxygen ; pos- 
sibly, the  poisoned  condition  of  that  blood  may  be  destructive  to  the 
life  of  the  foetus:  another  cause  is  in  the  high  temperature  of  the 
maternal  bloool. 

The  PROGNOSLS  as  to  the  mother — and  her  .salvation  is  often  that  of 
the  child — will  de|)entl  upon  the  frequency  and  the  severity  of  the 
attacks ; upon  the  degree  of  the  disturbance  of  the  renal  function ; 
upon  whether  the  temperature  still  continues  to  increa.se,  or,  on  the 
other  hand,  is  declining  to  normal ; upon  the  coma  being  slight  or 
deep  and  prolonged  ; upon  the  readiness  with  which  the  uterus  c^n  be 
emptie<l  without  violence ; and  upon  whether  the  patient  is  suffering 
from  cardiac  or  pulmonary  disease.  The  prognosis  will  depend  upon 
when  the  convulsions  occur:  if  before  labor,  it  is  much  graver  than  if 
during  labor,  while  attacks  beginning  after  delivery  are  not  usually 
fatal.  Thus,  Depaul  .states  that  of  16  women  attacked  after  labor  only 
2 died.  Galabin  .says  that  in  the  Guy’s  Charity  the  mortality  was  50 
per  cent,  in  cases  which  began  before  the  on.set  of  labor,  25  per  cent,  in 
tho.se  which  began  during  labor,  and  only  8 per  cent,  in  those  which 
began  after  delivery,  the  total  mortality  being  25  per  cent. 

Charpentier  gives  the  following  statistics  in  illustration  of  the  fact 
that  the  prognosis  is  affected  by  the  number  of  attacks : The  mortality 
in  45  women,  having  from  one  to  ten  attacks,  was  11,  or  25  per  cent. ; 
in  31,  having  from  ten  to  twenty  attacks,  was  10,  or  33  per  cent. ; in 
24,  having  from  twenty-one  to  fifty  attacks,  was  12,  or  50  per  cent. 

Etiology. — Lever  ^ in  1842  pointed  out  the  close  connection  between 

' Tliese  statistics,  except  those  of  Depaul,  are  quoted  from  Hecker’s  report, 

* Barnes’  lAiitdeian  Lectures,  1873. 
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albuminuria  and  eclamp.sia;  he  went  so  far  as  to  assert  that  the  former 
always  induced  the  latter,  and,  conversely,  the  latter  never  existed  with- 
out the  former.  Admitting  the  toxa3uiic  origin  of  the  disease,  the  ques- 
tion as  to  what  was  the  toxic  substance  naturally  arose.  The  first 
answer  asserted  that  it  was  urea,  so  that  the  term  uraemic  applied  to 
the  convulsions  seemed  eminently  proper.  This  theory,  however,  was 
soon  cast  down,  for  observation  showed  that  uraemic  accidents  failed 
when  the  blood  was  charged  with  urea,  and  on  the  other  hand  occurred 
when  the  blood  contained  but  a small  quantity : still  more,  the  injec- 
tion of  urea  into  the  blood  of  an  animal  did  not  produce  any  of  the 
so-called  uraemic  symptoms.  The  meaning  now  attached  to  “uraemic”^ 
points  to  alteration  in  the  blood  eaused  by  the  retention  in  it  of  prod- 
ucts of  disassimilation  normally  eliminated  by  the  kidneys.  Frerichs 
suggested  that  instead  of  urea  itself  being  tlu;  offending  body,  it  under- 
went decomposition,  and  the  resulting  carbonate  of  ammonia  was  the 
peccant  matter ; hence  the  convulsions  were  ammoniaeraic.  Chemists 
have  disputed  the  possibility  of  this  transfoi’mation  in  the  blood  ; it 
has  been  proved  too  that  carbonate  of  ammonia  is  normally  present, 
and  that  its  injection  into  the  blood  of  animals  is  not  followed  by 
eclamptic  phenomena.  According  to  a third  theory,  it  is  not  one  ele- 
ment, but  the  various  extractive  matters,  creatin,  creatinin,  etc.,  which 
with  urea  are  retained  in  the  blood;  hence  the  term  “urinaemic”  has 
been  applied  to  the  convulsions.  Peter  says  the  pregnant  woman 
attacked  with  eclampsia  is  urinaemic.  It  is  because  there  is  an  accu- 
mulation of  all  the  elements  of  the  urine  in  the  blood  that  she  suffers 
with  the  final  accidents  known  under  the  name  of  eclampsia. 

But,  without  further  discussion  of  this  point,  it  may  be  admitted  that 
in  consequence  of  renal  failure  a toxic  element  is  circulating  in  the 
blood,  and  by  this  poisoned  blood  the  brain  and  nerve-centres  are 
brought  into  an  irritable  condition,  which,  reaching  a certain  degree, 
an  explosion  in  the  form  of  convulsions  occurs. 

The  next  object  sought  was  an  explanation  of  why  renal  disease 
occurred  in  pregnancy.  The  first  answer  was  that  the  gravid  uterus 
pressed  upon  the  inferior  vena  cava,  upon  the  iliac  veins,  and  upon 
the  kidneys,  and  as  a consequence  there  was  passive  congestion  of  these 
organs.  Although  this  view  has  recently  been  supplanted  by  that  of 
Halbcrtsma,  which  attributes  the  renal  disease  to  pressure  of  the  gravid 
uterus  upon  the  ureters,  and  which  will  be  presented  in  a moment,  vet 
it  lias  been  sustained  in  an  able  article  by  King : his  views  are  pre- 
.sented  bclow.^ 

' Labadie-Lagrave. 

Dr.  King  holds  that  premature  descent  of  the  foit.nl  head  in  the  pelvis  causes  pres- 
sure upon  blood-vessels  and  eclampsia— that  the  head  of  the  child  until  the  near 
approach  of  labor  normally  rests  ujion  one  of  the  iliac  fosses;  and  he  states  tlmt  the 
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Halbertsma’s^  hypothesis  is,  however,  that  which  now  rallies  the 
greater  number  of  suj)porters.  Tlio  pressure  of  the  gravid  uterus  is 
upon  the  ureters ; these  are  tlrawu  upward  by  the  enlarging  uterus, 
their  area  being  thus  increased,  and  they  are  not  only  stretched,  but 
variously  flexed  and  compressed,  and  thus  their  permeability  is  in  a 
variable  degree  lost.  The  consequent  urinary  stasis  causes  alteration 
in  the  renal  tissue,  unless  the  sta.sis  be  brief:  tlie  urine  does  not  con- 
tain albumen  if  the  obstruetion  of  one  of  the  ureters  is  not  complete 
from  the  oifset.  If  other  abdominal  tumors  rarely  cause  renal  lesions, 
it  is  because  they  are  not  developed,  as  the  uterine  tumor  is,  between 
the  ureters.  He  states  that  even  slight  pressure  upon  a ureter  ^vill 
arrest  the  flow  of  urine;  the  experiments  of  Ludwig  upon  dogs  have 
demonstrated  that  the  secretory  tension  of  the  kidney  is  very  feeble. 
As  is  well  known,  a scanty  secretion  of  urine  is  one  of  the  mo.st  con- 
stant forerunners  of  eclampsia.  Leyden  has  shown  from  a study  of 
the  kidneys  of  women  who  died  from  eclampsia  that  tlie  changes  in 
these  organs  are  not  characteristic  of  venous  .stasis,  but  a simple  fatty 
degeneration  of  the  ejiitheliura.  If  convulsions  are  so  frequent  in  the 
jmerperal  form  of  Bright’s  disea.se,  it  is  particularly  under  the  influ- 
ence of  the  excessive  tension  to  which  the  urine  accumulated  in  the 
pelves  is  subjected : this  tension,  too,  is  exaggerated  when  tlie  uterus 
contracts,  for  there  is  then  a renal  hypersemia  compensating  for  the 
uterine  anmniia,  but  this  temjiorarv  hypersemic  condition  of  the 
kidneys  increa.ses  the  secretion,  and  thus  the  injurious  effect  of  the 
stasis. 

Zweifel,  after  referring  to  the  inve.stigations  of  Halbertsma,  contin- 

“ leading  obstetric  authorities  of  the  present  day  tell  ns  it  is  proper,  customary,  and 
normal  for  the  head  of  the  child  to  present,  and  even  descend  below  the  brim  into  the 
pelvic  cavity,  in  primiparre,  two  or  three  months  before  labor.”  (See  paper  in  Amer- 
ican Journal  of  Obstetric,  1887,  and  remarks  in  Transactions  of  the  American  Gynecolog- 
ical Society,  vol.  xii.  p.  236.)  Dr.  King  also  maintains  that  convulsions  scarcely  ever 
occur  in  cases  of  shoulder-  or  cross-presentation  in  primipane  or  in  multiparre. 

The  argument  is  weakened  by  the  fact  that  while  eclampsia  is  four  times  more  fre- 
quent in  primipane  than  in  multipar.'e,  shoulder  presentations  are  between  seven  and 
eight  times  more  frequent  in  tbe  latter.  The  theory  fails  to  explain  the  occurrence 
of  eclampsia  prior  to  the  latter  months  of  gestation;  it  fails  too  to  explain  why  so 
many  primiparre  escape  the  disease;  and  it  alleges  an  earlier  descent  of  the  present- 
ing head  into  the  pelvis  than  is  generally  taught.  In  regard  to  the  latter  point, 
Depaul,  referring  in  general  to  this  change  as  one  of  the  precursory  phenomena  of 
labor,  remarks:  “It  may  take  place  two,  three,  or  four  da)’s  before  delivery;  on  the 
other  hand,  it  may  be  pre.sent  at  the  beginning  of  the  ninth  month  and  even  before.” 
Tarnier  says,  “ eight  or  fifteen  days  before  labor.”  Moreover,  why  does  excessive 
distension  of  the  uterus,  as  from  pluriparous  pregnancy,  create  liability  to  eclampsia? 
How,  too,  explain  those  cases  in  which  pelvic  deformity  prevents  normal  descent  of 
the  uterus,  for  here  too  there  is  increa.sed  liability?  A Dublin  obstetrician  {Dublin 
Journ.  ^[ed.  Sei.,  .Sept.  11,  1843)  says  that  there  is  little  fear  of  eclampsia  if  the  child 
does  not  present  by  the  head. 

* Revue  mid.  de  Louvain,  1883. 
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ued  by  Lolilcin,  states  in  reference  to  dilatation  of  tlic  ureters,  to  -which 
Halbertsina  first  called  attention,  that  the  compression  must  have  lasted 
for  a long  time  in  order  that  the  ureters  should  become  lus  large  as  the 
finger : a temporary  and  rapidly-disappearing  comiu’ession  could  not 
possibly  cause  such  increase  in  size;  now  in  only  8 cases  out  of  32  was 
there  such  dilatation. 

But  there  arc  very  serious  objections  to  the  acceptance  of  the  theory 
which  makes  puerperal  eclampsia  depend  upon  renal  disease  exclusively. 
Probablv  not  more  than  1 woman  in  5 who  has  albuminuria  during 
pregnancy  or  in  labor  is  eclamptic.  Again,  while  the  cases  of  this  sort 
are  not  frecpieut,  yet  a long  list^  of  eclamptics  who  were  not  albuminn- 
rics  has  been  collected.  It  is  therefore  certain  not  only  that  renal  dis- 
ease is  very  far  from  being  a constant  forerunner  of  puerperal  convul- 
sions on  the  one  hand,  but  that  its  absence  on  the  other  hand  is  no  certain 
proof  that  such  convulsions  will  not  occur.  F urthermore,  as  shewing  the 
unsatisfactoriness  of  our  knowledge  as  to  the  essential  cause  of  eclamp- 
sia even  in  those  cases  where  the  disorder  is  clearly  dependent  upon 
renal  failure,  the  symptoms  by  no  means  correspond  with  those 
observed  in  what  is  known  as  urtemic  intoxication.  In  the  latter 
the  patient  is  free  from  periodic  attacks  of  convulsions ; the  coma  con- 
stantly increases ; there  are  no  intervals  of  I'eturning  consciousness ; 
and  the  temperature,  instead  of  rising,  falls : “ a remission  of  the 
svmptoms  is  only  possible  when  the  impediment  to  the  elimination 
of  urine  disappears.” 

In  some  instances  disease  of  the  brain  has  been  found  the  cause 
of  the  eclampsia.  But  in  a still  larger  number,  though  small  rela- 
tively to  those  dependent  upon  renal  disease,  the  convulsions  arise 
solely  from  reflex  irritation.  The  centre  of  this  irritation  is  usually 
the  uterus,  but  in  some  instances  the  source  is  another  organ — the 
bladder,  for  example.  La  Motte^  has  recorded  a most  instructive  case 
where  a woman  seven  months  pregnant  had  violent  convulsions ; the 
abdomen  was  so  large  he  could  not  at  first  believe  that  her  pregnancy  was 
not  at  its  normal  end.  Learning  she  had  passed  very  little  mine  for 
some  days,  and  that  it  escaped  drop  by  drop,  he  attempted  to  use  a 
catheter,  but,  finding  resistance,  he  introduced  his  finger  into  the 

* In  Trousseau’s  Lectures  on  Clinical  Medicine,  Sydenliam  Society’s  edition,  vol.  i.  p. 
304,  there  is  reported  a case  of  post-partnm  eclampsia;  tlie  urine  was  repeatedly 
examined,  and  neitlier  heat  nor  nitric  acid  ever  gave  rise  to  the  least  albuminous 
cloudiness. 

Brooks  {Ijondnn  Lancet,  May  1,  1886)  reports  a ca.se  of  eclampsia  beginning  two 
days  before,  and  continuing  six  days  after,  delivery,  without  the  urine  being  albumin- 
ous. This  patient  had  right  hemiplegia  coming  on  slowly  after  a very  long  convul- 
sion, and  gradually  disappearing  after  a few  days:  the  hemiplegia  was  thought  to  be 
caused  by  a small  hemorrhage  in  connection  with  the  internal  capsule  of  the  oppo- 
site side. 

^ Observation  eexx. 
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vagina  and  ascertained  that  the  resistance  was  caused  by  the  head  of 
the  foetus,  which  was  pressing  upon  the  neck  of  the  bladder.  He  states : 
“ I gently  pushed  the  head  as  high  as  possible,  and  the  moment  the  neck 
of  the  bladder  was  relieved  of  the  pressure  and  the  urine  could  have  free 
exit  there  escaped  such  an  amount  that  it  was  impossible  to  believe  the 
bladder  could  contain  such  a quantity  or  that  it  could  be  so  greatly 
dilated  without  ruptui-e.”  The  simple  evacuation  of  the  urine  cured 
the  convulsions,  which  before  had  threatened  a fatal  termination.  Por- 
tal and  other  obstetricians  liave  made  similar  observations.  A case  less 
conclusive  than  La  IMotte’s,  for  other  remedies  were  used  before  cathe- 
terization was  employed,  in  which  the  convulsions  were  caused  by  accu- 
mulation of  urine,  has  recently  been  reported  by  an  American  physician. 
The  woman  was  attacked  a few  hours  after  delivery,  and  fii-st  vera- 
trum  viride  was  given  in  heroic  doses  without  benefit ; then  chloral 
was  twice  given,  fii'st  hyjjodermically,  and  the  second  time  by  the  rec- 
tum ; after  the  last  dose  the  bladder  was  examined  and  more  tlian  “ a 
gallon  of  urine”  drawn.  One  with  the  knowledge  of  La  Motto’s 
ctise  befoi’o  him  would  probably  have  begun  the  treatment  with  the  use 
of  the  catheter,  and  then  possibly  no  other  measure  would  have  been 
necessary : in  neither  was  there  a convidsion  after  the  bladder  was 
emptied. 

Dol6ris  and  Butte*  have  found  soluble  toxic  ptomaines  in  the  blood 
of  the  eclamjkic,  which  they  believe  may  be  the  cause  in  some  cases 
of  the  di.seasc.  It  remains  to  be  seen  whether  this  discovery  proves 
to  be  the  essential  cause  in  any  considerable  number  of  instances. 
But,  as  they  claim,  it  enables  us  to  put  aside  the  exclusive  idea  of 
renal  insufficiency,  spasm,  compreasion,  old  lesions  of  the  kidneys,  etc., 
and  the  purely  nervous  theory.  Furthermore,  it  sustains  the  conclu- 
sion that  eclamjitic  like  epileptic  convulsions  do  not  depend  upon  a 
single  cause. 

If  irritation  of  the  bladder  may  be  the  exciting  cayse  of  eclamjisia, 
how  mucli  more  may  the  disorder  arise  from  uterine  irritation  ! Of 
coui’se  in  this  age,  in  which  so  many  of  the  ills  to  which  human  flesh 
is  heir  to  are  attributed  to  microbes,  it  is  not  surprising  that  the  micro- 
bian  origin  of  eclampsia  .shoidd  be  sugge.sted.*  Malcolm  Black®  refers 
to  a case  in  which  eclamjisia  was  caused  by  half  an  ounce  of  fluid 
extract  of  ergot  administered  for  hemorrhage  : he  adduces  this  case  to 
sustain  the  theory  that  the  convulsions  result  from  a toxic  agent  in  the 
blood. 

Barnes'*  presents  the  following  summary  of  his  views  as  to  the  eti- 
ology  of  eclampsia  : “ Several  conditions  concur  to  cause  the  associated 
disorders.  These  are — (1)  the  hydracmic  state  of  gestation  leading  to 

* Nouvelles  Archives  d' Obstetrique  et  de  Gynecol.  * Deboii,  Lyon  Med.,  Oct.,  1884. 

^ Glasgow  Medical  Journal,  Marcli,  1887.  * Op.  cit. 
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iinporfect  nutrition  of  tlie  nervous  centres,  increasing  (2)  the  normal 
nervous  tension  and  irritability  and  (3)  the  normal  vascular  tension  ; 
■with  these  comes  (-1)  blood-poisoning  from  imperfect  elimination  of 
waste  stuff  by  the  kidneys  and  other  emunctories.” 

So  far  as  positive  statement  can  be  made  of  the  etiology  of  eclamp- 
sia, there  is  no  single  cause.  In  most  cases  the  disease  results  from 
to.xfemia,  the  poisonous  agent  not  always  the  same,  but  usually,  in  all 
probability,  uneliminated  organic  constituents  of  the  urine.  But 
eclampsia  may  also  be  the  expression  of  disease  of  the  brain  or  of 
refle.x  irritation.  The  conclusion  of  Lohlein  can  be  accepted,  that  no 
explanation  of  eclampsia  has  been  fully  established,  and  the  disease 
certainly  has  more  than  one  cause. 

Our  obstetric  masters  a generation  or  two  ago  looked  upon  cerebral 
or  cerebro-spinal  congestion  as  the  cause,  and,  the  theory  admitted,  the 
propriety  of  depletion  was  obvious.  Dewees,  as  many  in  his  day, 
taught  that  puerperal  convulsions  were  epileptic,  ajroplectic,  or  hysteri- 
cal, and,  a strong  determination  of  blood  to  the  head  being  a pi’emoni- 
tory  symptom,  he  at  once  bled,  purged,  and  put  the  patient'  on  a low 
diet.  Meigs  asserted  that  the  disea.se  was  caused  by  long-continued  or 
violent  determination  of  blood  to  the  head,  and  Hodge,’  that  in  a large 
proportion  of  cases  it  resulted  from  congestion  of  the  blood-vessels  of 
the  brain  or  from  an  actual  effusion  of  serum  or  of  blood  into  its  sub- 
stance or  cavities.  But  now  it  is  generally  held  that  cerebral  conges- 
tion is  the  consequence,  not  the  cause,  of  eclampsia.  A directly  oppo- 
site theory  was  proposed  in  comparatively  recent  years — that  known 
by  the  name  of  Traube-Rosenstein.  According  to  this,  the  eclamptic 
patient  being  hydrjemic,  increase  of  arterial  pressure  causes  serous 
effusion,  and  this  effusion  compressing  the  cerebral  vessels,  acute  anae- 
mia of  the  brain  results.  Convulsions  are  the  consequence  of  anaemia 
of  the  bulb,  and  coma  of  anaemia  of  the  encephalon.  If  this  theory 
were  true,  eclampsia  ought  to  be  much  more  frequent,  for  an  hydraemic 
condition  is  not  uncommon  in  pregnancy ; moreover,  in  cases  of  exces- 
sive hydraemia,  that  condition  termed  by  Stoltz  and  his  followers  a 
serous  cachexia,  eclampsia  is  not  common.  No  one  who  holds  this 
theory  could  resort  to  depletion  in  the  treatment,  for  thereby  the 
hvdraemic  condition  would  be  asirravated. 

Treatment. — If  a pregnant  woman  suffers  from  albuminuria,  and 
especially  if  the  urine  is  scanty,  the  administration  of  diuretics  and 
restriction  to  a milk  diet  would  be  indicated.  In  this  condition,  too, 
pilocarpine  has  been  found  a useful  remedy ; a bath,  the  water  being  at 
a temperature  of  98°  to  100°  Fahr.,  followed  by  drinking  a glass  of 
hot  water  and  the  use  of  other  means  to  promote  perspiration,  will 
often  prove  very  useful.  Of  course  a daily  free  evacuation  from  tlie 
bowels  should  be  had.  Moreover,  if  we  admit  Halbertsma’s  theory 
Voi,.  II.— 8 
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of  pressure  upon  the  ureters  as  the  cause  of  the  renal  disease,  tlie 
woman  ought  to  lie  as  little  as  possible  upon  her  back,  and  indeed 
siicnd  a part  of  the  time  each  day  in  the  genu-pectoral  posture,  thus 
relieving  the  ureters  from  pressure  by  the  uterus. 

But  when  a convulsive  seizure  occurs,  whether  in  pregnancy  or  in 
labor  or  after  it,  curative  treatment  must  be  employed  promptly.  The 
finst  question  for  the  practitioner  to  determine  in  tlie  presence  of  puer- 
peral convulsions  is  as  to  whether  they  are  toxasmic  or  reflex.  The 
use  of  the  catheter  will  almost  certainly  give  the  answer,  for  renal  dis- 
order will  reveal  itself  by  scanty  and  albuminous  urine,  and  on  the 
other  hand  a profuse  evacuation  of  normal  urine  will  testify  such  dis- 
order is  not  present,  and  possibly,  too,  ]>rove  that  a distended  bladder 
luus  been  the  cause  of  the  eclamptic  attack.  During  the  paroxvsra  the 
patient  should  be  kept  from  injuring  hei*self,  but  elibrts  to  restrain  the 
convulsive  movements,  though  kindly  meant  by  friends,  are  useless 
and  injudicious  kindness : the  most  that  .should  be  done  is  to  pre- 
vent her  falling  from  the  bed  if  she  chances  to  be  near  its  edge,  and 
to  prevent  her  biting  her  tongue;  the  latter  is  best  acc*ompli.shed  by 
means  of  a suitably  folded  towel  or  napkin  drawn  lirmly  beeween 
her  jaws  and  strongly  held  at  each  side,  so  that  protrusion  of  the 
tongue  is  prevented. 

After  the  jiaroxysm  is  over,  excej^t  in  case  the  attack  comes  after 
labor,  bleeding  to  depletion  is  indicated  if  the  pulse  be  full  and  strong 
and  there  are  marked  evidences  of  cerebral  congestion.  A stimulat- 
ing injection,  as  of  .salt  and  warm  water  or  turpentine  with  castor  oil, 
may  be  given.  But  the  most  important  treatment  after  the  bleed- 
ing, if  this  has  been  thought  expedient,  is  the  administration  of  chlo- 
ral ; this  agent  lessens  arterial  ]>ressure  and  I’cflcx  excitability  and 
lowers  the  temperature,  and  therefore  clearly  meets  the  indications  pre- 
sented by  eclampsia.  It  may  lx?  given  by  rectal  injection,  thirty  to 
forty  grain.s,  for  example,  being  rubbed  up  with  the  yelk  of  an  egg, 
and  a few  ounces  of  milk  added.  The  injection  may  be  repeated,  if 
ncces.sarv,  in  an  hour.  Some  practitioncre  have  successfully  u.sed  much 
larger  doses  at  a time — for  example,  a drachm  and  a half,  or  even  two 
drachms,  and  in  twenty-four  hours  two  hundred  and  fifty,  or  even 
three  hundred,  grains  have  been  given.  Chloroform  is  given  by  inha- 
lation, the  quantity  being  small  during  the  interval,  but  rapidly  and 
freely  increasing  it  at  the  first  threatening  of  another  jiaroxysm.  If 
the  jiatient  can  swallow,  an  active  hydragogue  cathartic  may  be  given 
by  the  mouth — compound  powder  of  jalaji  or  elaterimn,  for  example. 
In  ca.se  she  cannot  swallow,  a drop  or  two  of  croton  oil  may  be  put 
upon  the  tongue.  Spiegclberg  has  giv'en  caution  agaiirst  chloroform 
narcosis  immediately  after  vene.section,  because  of  the  danger  of  too 
great  lowering  of  the  blood-pressure,  for  then  it  may  cause  death ; 


ECLAMPSIA. 


83 


nor  after  having  begun  the  use  of  the  anajsthctic  is  it  to  be  continued 
if  the  pulse  becomes  small  and  weak. 

jMorphia  is  a remedy  which  has  been  regarded  with  very  great  ftivor 
bv  some.  In  this  country  Dr.  Clarke^  of  Oswego  has  especially  advo- 
cated it.  He  directs  giving  to  the  eclamptic  patient  at  once  a hypo- 
dermic of  one  grain  and  a half;  the  dose  is  repeated  after  two  hours 
if  another  paroxysm  occurs,  and  if  the  patient  be  in  labor  another 
dose  is  given  at  the  end  of  eight  hours.  Most  practitioners  do  not 
employ  such  heroic  doses.  Zweifel  regards  the  morphia  treatment  as 
especially  adapted  to  cases  where  the  attacks  occur  at  long  intervals. 
It  or  chloral  would  be  used  in  preference  to  chloroform  in  eclamp- 
tic attacks  occurring  after  labor.  Professional  attention  to  veratruin 
viride  in  the  treatment  of  eclampsia  was  first  directed  by  Fearn  of 
Brooklyn  in  1871,  and  since  then  testimony  to  its  value  has  been 
given  by  many  American  practitioners,  more  especially  in  the  South 
and  West.  One  of  the  most  recent  contributions  to  the  subject  is  by 
Jewett,^  and  the.  following  are  his  directions  as  to  dose,  mode  of 
administration,  etc.;  he  uses  the  fluid  extract  of  veratruin  viride  as 
prepared  by  Squibb,  and  he  rejects  administration  by  the  mouth : 
“ The  average  dose  should  be  from  ten  to  twenty  minims.  The  smaller 
dose  repeated  in  half  an  hour  will  doubtless  suffice  in  the  majority 
of  cases.  A^et  I have  usually  preferred  to  place  the  patient  at  once 
fully  under  the  influence  of  the  drug.  The  guide  to  the  dosage  is  the 
frequency  of  the  pulse.  Experience  seems  to  justify  the  statement 
that  no  convulsion  will  occur  while  the  patient  is  sufficiently  under 
veratrum  to  hold  the  cardiac  pulsations  below  sixty  to  the  minute. 
The  average  time  required  to  develop  the  full  effect  of  a single  sub- 
cutaneous injection  is  thirty  minutes.  If  the  desired  result  is  not 
attained  after  that  interval,  the  injection  should  be  repeated  in  the 
.same  or  smaller  amount  as  may  be  required.  Five-minim  doses  at 
longer  intervals  will  suffice  to  maintain  the  diminished  pulse-rate.  I 
have  rarely  rejieated  the  drug,  however,  after  the  circulation  has  been 
once  brought  profoundly  under  its  effects,  the  total  dosage  seldom 
exceeding  twenty  to  thirty  minims  of  the  fluid  extract.” 

The  value  of  pilocarpine  has  been  attested  by  numerous  practitioners. 
The  remedy  is  administered  by  hypodermic  injection  ; some  have  em- 
ployed one-third  or  one-half  a grain  at  a time,  while  others  one-sixth 
at  intervals  of  two  hours.  Zweifel  does  not  seem  to  attach  much 
value  to  it,  and,  as  others  have  done,  warns  against  its  use  in  threat- 
ened pulmonary  oedema.  Hot  baths  have  been  especially  commended 
by  Breus,  and  the  results  in  his  hands  were  very  satisfactory.  Inha- 
lation of  oxygen  has  been  employed,  but  not  with  striking  success : 

• American  Journal  of  Ohxlelri.es,  1880. 

* 2'ransaclions  of  the  American  Gynecological  Society,  vol.  xii. 
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even  if  tlie  results  had  been  more  satisfactory,  tlie  difficnlty  of  prompt- 
ly obtaining  and  using  the  remedy  would  forbid  its  general  use.  Ni- 
trite of  amyl  has  been  recommended  on  theoretical  grounds,  but  there 
are  no  clinical  ijroofs  of  its  value. 

It  may  be  said  iu  general  as  to  specific  methods  of  treatment, 
Avhether  by  these  or  by  any  other  means — e.  rj.  bleceling,  chloral,  or 
veratrum  viride — that  it  is  only  by  the  sum  of  many  observations  the 
trutli  is  obtained  : individual  experiences  may  gro-ssly  mislead,  for  the 
cases  themselves  differ  .so  greatly  in  their  gravity,  and  it  is  necc.s.sary 
“ in  determining  the  value  of  remedies  to  carefully  discriminate,  indi- 
vidualizing the  case.s.” 

Obstetric  Treatment. — If  labor  has  come  on,  it  is  the  obstetrician’s 
duty  to  deliver  as  soon  as  possible,  abstaining,  however,  from  all  vio- 
lence. But  if  the  convulsions  occur  in  pregnancy,  no  uterine  action 
being  pre.scnt,  the  quastion  as  to  the  iuduction  of  labor  is  ]ire.sented. 
The  objections  to  bringing  on  labor  are  that  in  some  instances  the  con- 
vulsions cea.se  and  the  gestation  continues  to  the  normal  period,  and 
that  the  induction  of  labor  adds  to  reflex  irritation  : under  this  in- 
crea.scd  irritation,  and  considering  the  length  of  time  which  in  some 
ca.scs  must  elapse  before  the  uterus  can  be  emptied,  the  jwtient  may 
perish  before  its  ac(!om]>lishment.  Each  case  mu.st  be  determined  by 
itself ; it  is  only  after  the  failure  of  Avell-advi.'^efl  therapeutic  means 
to  control  the  eclamptic  attack.s,  and  with  a rca.sonable  hope  of  avert- 
ing: otherwi.se  inevitable  death,  that  the  induction  of  labt)r  is  advis- 
able.i 


Injuries  to  the  Child  During  Birth. 

The.se  injuries,  whether  occurring  in  natural  or  in  artificial  labor, 
may  be  conveniently  divided  according  to  the  parts  of  the  child  upon 
which  they  are  inflicted.  Thus,  the  fii^st  cla.ss  will  include  Injuries  of 
the  Head  and  Neck,  the  .second  tho.se  of  the  Trunk,  and  the  third  those 
of  the  Upper  and  Lower  Ijindjs. 

Injuries  of  the  Head  and  of  the  Neck — (a)  Caput  Suceeda- 
neum. — Tlii.s,  designated  by  Depaul  .sero-sangui neons  infiltration,  is  a 
common  but  not  a constant  phenomenon  of  childbirth  : if  the  labor  is 

* Pajot  very  positively  condemns  the  indtiction  of  labor,  “for  this  requires  quite  a 
long  time.  Thus  in  fifteen  cases  at  the  Clinique  last  year  in  which  labor  was  induced 
for  various  causes,  the  mean  duration  of  the  beginning  of  labor  was  eight  to  ten  hours. 
But  many  times  the  period  of  time  necessary  to  bring  in  play  the  uterine  forces  is 
much  longer.  Now,  in  very  many  cases  eclampsia  is  determined  within  fifteen,  eight- 
een, t>venty-four  hours”  {Arch,  de  Tocol.,  188-5).  Considering  that  the  disease  itself 
tends  to  induce  labor,  probably  tbe  time  necessary  to  excite  uterine  action  is  not  so 
long  in  eclampsia  as  Pajot  suggests.  Moreover,  by  means  of  Barnes’  dilators  the 
duration  of  labor  may  be  reduced  to  a very  few  hours. 
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rapid,  little  resistance  offered  at  the  os  uteri  or  any  part  of  the  birth- 
canal,  and  especially  if  the  aninial  sac  is  not  rnptnred  until  a short 
time  before  delivery,  there  is  no  swelling  upon  the  part  of  the  child 
■which  presents.  The  cause  of  tlie  formation  of  the  ca[)ut  succedaneum 
is  the  absence  of  pressure  upon  tliat  ]>art  of  the  child  which  is  imme- 
diately in  the  free  portion  of  the  birth-passage,  while  all  other  parts 
are  being  subjected  to  severe  pressure.  As  long  as  the  waters  are 
retained  this  swelling  does  not  occur,  or  at  least,  if  occurring  in  rare 
instances,  it  can  only  be  very  slight.  Mauriceau  attributed  the  ca])ut 
succedaneum  to  the  constricting  os  uteri  acting  as  a ligature  in  prevent- 
ing the  return  of  blood  and  serum  forced  into  this  part  of  the  head  by 
uterine  contractions — a view  which  Depaul  regarded  as  presenting  some 
truth. 

While  the  tumor  is  usually  developed  during  the  dilatation  of  the 
mouth  of  the  womb,  and  is  then  known  as  the  primary  caput  succe- 
daneum, it  may  also  be  formed  at  some  other  part  of  the  birth-canal, 
when,  the  previous  one  having  appeared,  this  is  called  a secondary  one. 
In  case  of  narrow  pelvis,  for  example,  the  great  difficulty  in  the  expul- 
sion of  the  child  and  the  consequent  slowness  of  the  labor,  the  cajjut 
succedaneum  is  usually  very  large. 

In  most  instances  the  swelling  disappears  in  a few  hours  or  in  a few 
days  after  birth.  Exceptionally,  especially  if  rude  or  frequent  “ touch- 
ing” has  been  employed,  the  surface  of  the  tumor  presents  phlyctenulie, 
Avhich  upon  ru])turing  leave  superficial  ulcerations  which  may  not  heal 
for  several  day.s,  or  they  may  be  starting-points  of  eiwsipelas  or  even 
of  gangrenous  inflammation.  In  still  other  instances  phlegmonous 
inflamraatiou  of  the  tumor  may  occur,  and  this  inflammation  end  in 
sup|)uration. 

TREATifENT. — Tlic  great  majority  of  cases  of  this  sero-sangui neons 
infiltration  require  no  treatment : if  the  swelling  in  any  instance  lingers, 
its  disappearance  may  be  hastened  by  the  ajiplicatiou  of  alcohol  and 
water  or  of  a solution  of  muriate  of  ammonia.  Raw  surfaces  may  be 
dusted  with  iodoform  or  boracic  acid  after  they  arc  thoroughly  cleansed. 
Should  suppuration  occur,  the  treatment  is  the  same  as  that  of  external 
abscesses  appearing  elsewhere. 

(5)  Kephalohccmatoma  or  Thromhm  Neonatorum. — By  this  name  is 
designated  an  effusion  of  blood  between  the  periosteum  and  the  bone, 
usually  situated  upon  one  of  the  parietals,  upon  the  right  more  often 
than  upon  the  left,  but  in  some  cases  iqwn  both,  and  in  rare  instances 
upon  the  frontal,  the  occipital,  or  upon  one  of  the  temporals.  True 
kephalolifematoma  should  not  be  eonfouuded  with  the  affection  pre- 
viously described,  which  by  some  authors  is  called  kephaloha!matoma 
spurium. 

The  cause  of  this  affection  is  by  no  means  certain  ; to  say  that  it  is 


86 


DISEASES  AND  ACCIDENTS  OF  LABOR. 


traumatic  gives  no  explanation,  for  the  cause  of  the  traumatism  is 
unknown.  Godson  ^ asserts  that  kephalohuematoma  is  “ most  probably 
due  to  the  constriction  of  the  os  during  labor;”  and  Earle ^ attributes 
the  majority  of  eases  to  this  cuuse,  though  he  correctly  states  that  the 
atfection  has  been  observed  after  a pelvic  delivery  : in  reference  to  the 
latter  Bastaki®  has  recently  reported  an  instance  of  it.  The  explana- 
tion adojited  by  Godson  and  Earle  is  without  foundation : when  we 
remember  that  the  affection  is  not  frequent,  it  is  quite  probable  that 
it  occurs  relatively  quite  as  often  after  pelvic  as  after  vertex  deliveries. 
Mildner^  and  Hecker  held  that  the  blood-effusion  resulted  from  the 
coats  of  the  blood-vessels  being  thin  and  easily  ruptured,  wliile  Langen- 
beck  and  Ritter  attributed  it  to  the  defective  development  of  the  external 
table  of  the  bone. 

The  fact  that  a kephalohscmatoma  having  all  the  characteristics  of 
the  affection  in  the  newborn  may  occur  in  children  some  years  old  is  a 
conclusive  argument  against  the  hypothesis  of  a traumatism  in  labor. 

Frequency  and  Symptoms. — While  most  authorities  sjwak  of  the 
affection  as  quite  rare,  Kleinwiichter  gives  the  ]iroportion  of  1 to 
200-250.  Kephaloluematoma  is  rarely  .seen  immetliatcly  after  birth, 
but  in  most  cases  a pericnl  of  one  to  three  days  intervenes  befoi'e  the 
swelling,  which  varies  in  size  from  a pigeon’s  egg  to  that  of  a small 
apple,  makes  its  appearance.  The  tumor  is  elastic,  fluctuates,  the 
fluctuation  being  more  distinct  than  that  observe<l  in  case  of  an  abscess, 
is  without  pulsation,  and  there  is  no  increase  in  its  size  when  the  child 
is  crying ; the  color  of  the  skin  covering  it  is  not  changed,  presenting 
in  this  regard  a marked  contrast  with  the  aj>])earance  of  a caput  sue- 
cedaneum  ; and  usually  a bony  margin  surrounding  the  base  of  the 
tumor  can  be  felt,  but  if  the  tumor  is  apparent  at  birth  this  osseous 
elevation  will  not  be  discovered  until  a few  days  have  pa.sscd.  Klein- 
wiichter  states  that  the  swelling  never  goes  beyond  a suture  or  fontanelle, 
and  when  it  is  double  there  can  always  be  felt  an  intervening  suture  or 
fontanelle.  Bouchut,®  however,  a.sserts  that  while  the  effusion  seems 
limited  by  the  sutures,  neverthele-ss  it  may  cross  over  and  extend  from 
one  bone  to  another;  he  also  (piotes  the  remarkable  case  of  Ducrest,  in 
which  the  effusion  beginning  U])on  one  parietal  bone  extended  to  the 
biparietal  suture,  passed  over  it,  then  beneath  the  opposite  j^ni’ictal, 
between  this  bone  and  the  dura  mater. 

Progress. — In  rare  cases  the  swelling  disajipears  in  ten  or  twelve 
days,  but  iii  others  it  may  remaiu  for  a month.  In  .some  instances 

* Quain's  Dictionary.  ’ Journal  of  the  American  Medical  Association. 

* Archives  de  Tocoloyie,  September,  18S8. 

* See  Klein wiichter’s  article  on  Keplialoha'matoma,  Real  EncyMopcedie  der  gesammten 
Ileilkunde. 

* Traite  pratique  des  Maladies  des  Nouveau-n6s,  etc. 
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suppuration  occurs,  and  this  may  be  followed  by  caries  of  the  bone. 
If  the  affection  is  complicated  by  an  internal  kephalohasmatoma — that 
is,  by  an  eftusion  between  the  dura  mater  and  the  bone — the  child  will 
be  affected  bv  convulsions  and  j)aralysis,  and  death  result. 

Treatment. — Evacuating  the  collection  of  blood  may  hasten  the 
cure,  but  this  operation  is  objected  to  on  the  ground  that  infection  of 
the  wound  may  occur,  and  then  greater  danger  to  the  periosteum 
results.  ]\Iost  ])ractitioners,  knowing  that  spontaneous  cure  is  the  rule, 
advise  a temporizing  course,  and  would  not  resort  to  incision  unless  the 
tumor  remained  of  undiminished  size  for  some  time  or  unless  suppura- 
tion occurred.  Nevertheless,  it  is  possible  good  results  would  be  had 
from  careful  antiseptic  aspiration  of  the  tumor. 

(c)  Wounds  of  the  Scalp  and  of  the  Face,. — These  injuries  of  the 
scalp  may  be  contused,  punctui’ed,  or  lacerated,  while  wounds  of  the 
face  are  usually  contused.  Probably  contusions  are  most  frequently 
caused  by  the  blades  of  the  forceps,  either  because  of  their  wrong 
application  or  because  the  instrument  itself  is  badly  constructed.  As 
a rule,  the  blades  of  the  forceps  shoukl  be  applie<l  to  the  sides  of  the 
child’s  head,  but  in  some  instances  such  application  is  impossible. 
Another  rule  which  ought  to  be  regarded  as  golden  is  that  the  com- 
pression directly  made  by  the  instrument  must  be  only  sufficient  to 
prevent  slipping ; but  this  rule  is  sometimes  neglected,  and  the  conse- 
quence may  be  more  or  less  injurious.  Nevertheless,  the  contusions 
directly  caused  by  the  forceps  are  generally  quite  superficial,  and  in  a 
few  days  disappear.  An  antiseptic  lotion  may  be  applied  twice  a day. 

Injuries  to  the  eyes  have  been  produced  in  face  presentation  by  care- 
less or  rude  touch  : the  fact  ought  to  be  sufficient  to  guard  against  the 
accident. 

Punctured  and  incised  wounds  of  the  scalp  have  been  made  by  the 
obstetrician  in  consequence  of  his  mistaking  the  caput  succedaneum  for 
the  bag  of  waters.  Tarnier  gives  au  instance  of  such  a wound  being 
the  origin  of  a fatal  erysipelas.  In  every  case  where  the  practitioner 
is  in  doubt  in  making  the  diffei’cntial  diagnosis  let  him  pa.ss  one  or  two 
fingers  above  the  swelling,  so  that  he  can  directly  touch  the  bones  of 
the  head,  and  then  the  difficulty  will  be  removed. 

A lacerated  wound  of  the  scalp  has  been  caused  by  one  of  the  blades 
of  the  forceps  being  thrust  betM'ccn  the  scalp  and  the  cranial  bones. 
Charpentier  reports  a case  of  this  blunder,  and  I have  met  with  a 
similar  one,  the  attendant  stating  that  he  could  apply  one  blade  of  the 
instrument  very  easily,  but  in  attempting  to  introduce  the  other  there 
was  an  obstruction  caused  by  the  head  being  attached  to  the  uterus. 

Slouf/hivf/  of  a portion  of  the  scalp  has  been  observed  following  some 
ca.ses  of  .spontaneous  labor.  Thus,  Priestley  * has  reported  a case  of  this 

' London  Obstetrical  Society’s  Transactions,  vol.  i. 
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kind  resulting  in  death  eight  days  after  delivery  : the  labor  was  pro- 
tracted lor  forty-eight  hours  because  of  a narrowed  pelvic  outlet. 
Liz6 of  Mans  states  that  in  the  case  of  a midtipara  forty  years  of  age 
the  bag  of  ^vaters  ruptured  live  days  before  the  birth  of  her  child, 
which  in-csented  by  the  vertex,  but  occupied  an  occipito-sacral  position. 
Five  days  after  delivery  a slough  involving  almost  the  entire  extent  of 
the  occipital  bone  appeared  ; three  days  subsequently  it  became  detached 
and  the  child  I’ecovered.  Bouchut^  quotes  from  Lorain  a case  of  gan- 
grene of  the  scalp  in  a newborn  child  occurring  in  the  service  of  IMorcau. 
The  mother  was  a ])rimipara,  and  the  labor  lasted  Ibrty-eight  hours, 
terminating  spontaneously;  the  child  died  on  the  nineteenth  day.  Dr. 
Goodcll  informs  me  of  a case  in  which  an  oblique  aj)j)lication  of  the 
forcejis  was  made — one  blade  being  in  relation  with  the  right  frontal 
bone,  and  the  other  with  the  left  occijntal — and  the  right  .anterior  por- 
tion of  the  head  was  so  bruised  that  sloughing  occurred  a few  days 
after  birth  : after  the  detachment  of  the  slou;jh  a fatal  hemorrhage 
ensued. 

Depr&'isions  and  fractures  of  the  cranial  hones,  separation  of  their 
union  to  each  other,  fractures  of  the  bones  of  the  face,  as  well  as  dis- 
junction of  their  articulations  and  joints,  have  been  observed  more  or 
less  frequently  in  cases  of  difficult  labor,  manual  or  instrumental — .some 
of  them,  indeed,  in  spontaneous  labor.  Some  obstetricians  have  asserted 
that  depre.ssions  of  the  bones  of  the  fcetal  skull  are  always  accompanied 
by  fractures.  This  was  the  opinion  of  Danyau,  of  Lachajjclle,  and  of 
Schrueder.  But  a case^  given  by  Matthews  Duncan  seems  to  strengthen 
the  view  held  by  most  obstetricians,  that  such  depressions  may  occur 
without  the  bone  being  broken.  The  case  was  one  in  which  a jier- 
si.stent  impression  was  made  on  the  right  parietal  bone  by  the  linger  of 
the  accoucheur,  who  was  endeavoring  to  cause  rotation.  The  re.sult 
was  slight,  short,  but  frequently-repeated  epikqftiform  .seizures,  which 
lasted  some  time  after  the  impression  had  disaj)])eared,  and  were  finally 
replaced  by  choreic  movements.  It  seems  hardly  probable  that  the 
pre.s.surc  of  the  finger  jn-oduced  a fracture  of  the  bone. 

Dug6s^  has  given  an  instance  of  great  depre.ssion  in  one  of  the 
parietal  bones  not  followed  by  any  serious  con.sequences.  The  child 
was  delivered  by  the  feet  through  a pelvis  of  which  the  conjugate 
diameter  was  estimated  at  three  inches  and  a quarter.  PoAverful  trac- 
tion u])on  the  shoulders  and  upon  the  lower  jaw  was  necessary  to  bring 
the  head  past  the  obstruction,  and  the  parietal  bone,  Avhich  Avas  in  rela- 
tion Avith  the  sacro-A’crtebral  angle,  presented  a depression  half  an  inch 
in  depth  and  two  inches  in  breadth.  The  infant  Avas  resu-seitated  Avith 

* Arvnalex  de  Oynicnlogic,  1875.  ’ Traits  ‘pratique  dee  Maladies  dee  Nouveau-mie,  etc. 

* British  Medical  Journal,  October  18,  1873. 

* Quoted  by  Jacqnemier;  Manuel  dee  Accoucliements,  Paris,  1846. 
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difficulty,  then  had  convulsions,  but  in  a few  days  was  quite  well,  and 
in  iitteeu  days  the  depression  hatl  entirely  disappeared. 

INIinor  impressions  or  indentations  are  sometimes  seen,  especially 
after  the  application  of  the  forceps,  and  in  rare  instances  such  marks 
are  permanent.  But  wo  must  not  be  in  haste  to  conclude  that  these 
indentations  found  upon  the  head  of  a newborn  child  are  proofs  of 
instrumental  delivery,  for  Osiander*  has  stated  that,  having  delivered 
a child  by  podalic  version  through  a narrow  pelvis,  he  found  upon  its 
head  a depression  into  which  the  end  of  a forceps-blade  accurately  fitted ; 
so  that  he  himself  would  have  concluded,  had  he  seen  a similar  depres- 
sion in  another  case,  that  the  delivery  had  not  been  spontaneous,  but  by 
the  forceps. 

Fractures  of  the  foetal  skull  have  been  observed  as  the  result  of  dii’ect 
violence,  as  Avhen  a woman  expels  her  child  while  she  is  standing  and 
it  falls  on  the  floor.  Or,  again,  a woman  ^ near  the  close  of  the  .second 
stage  of  labor,  the  child’s  head  being  at  the  vulvar  onioning,  threw  her- 
self out  of  the  window,  and  several  fractures  of  her  limbs,  as  well  as 
a fracture  of  the  child’s  head,  resulted.  But  apart  fnmi  these  cases  in 
which  the  injury  has  resulted  from  direct  violence  and  those  observed 
in  deliverv,  whether  spontaneous,  manual,  or  instrumental,  in  narrowed 
jjelves,  fracture  may  occur  wdien  the  labor  is  in  all  rcspec;ts  jjerfectly 
normal  so  far  as  duration  and  facility  are  concerned.  Thus,  Dr. 
Charles  West^  has  reported  a ease  of  an  infant  dying  from  convul- 
sions nine  days  after  birth,  the  labor  having  been  an  easy  one  and 
lasting  only  five  hours.  The  mother  had  previously  given  birth  to 
two  living  children,  and  the.se  labors,  too,  had  been  normal.  Yet  at 
an  autopsy  of  the  third  child  a fracture  of  the  right  parietal  bone 
was  discovered,  with  effusion  of  blood  between  the  cranium  and  dura 
mater,  the  effusion  being  more  than  half  an  inch  thick  and  occiqwing 
the  entire  fossa  of  the  bone.  Dr.  West  states  in  his  re])ort  that  frac- 
tures of  the  skull  have  been  known  to  take  place  during  ea.sy  labors 
and  wholly  independent  of  any  preternatural  degree  of  ossification  of 
the  skull.  MonteitlD  mentions  having  attended  a case  of  jicrfectly 
natural  labor  in  which  the  child  had  a fracture  of  the  right  parietal 
bone.  There  was  a marked  depression  in  the  middle  of  the  bone,  and 
the  fracture  extended  to  the  .sagittal  sutui-e  on  one  side  and  to  the 
coronal  on  the  other.  It  is  quite  apjmreut  that  a case  such  as  either 

’ Given  by  Cieslewicz,  Verletzunr/en  de.i  Fostim  durch  den  Gebiirfshelfer,  Halle,  1870. 
Cieslewicz  hii.s  collected  forty  c.oses  of  fracture,  fi.'-sure,  contusion  of  nerves,  laceration 
of  muscles,  separation  of  epipliyses,  etc.  occurring  in  labor;  he  also  reports  two  of 
rupture  of  the  longitudinal  sinus. 

‘ Quoted  hy  Delore : “ Fractures  du  Foetus,”  Dictionnaire  encyclopSdique  des  Sciences 
midie(dcs. 

* Trnnivictinm  nf  the  London  Medico-Chlurgical  Society,  1845. 

* Ijondon  Lancet,  November  14,  1874. 
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of  these  might  give  rise  to  medico-legal  investigation  or  to  unjust  cen- 
sure of  the  obstetrician. 

In  regard  to  fracture  of  the  bones  of  tlie  cranium  or  face,  or  ruj)ture 
of  the  joints  of  the  maxillary  symphysis  or  of  the  cervical  vertebrae,  or 
fracture  of  a vertebra — for  it  is  claimed  that  usually  the  body  of  one 
is  broken  rather  than  two  vertebroe  separated  as  the  consecpicnce  of 
great  traction  occurring  in  manual  or  instrumental  deliv'ery — an  im- 
portant question  arises  as  to  the  amount  of  force  which  may  be  safely 
iiscrl  either  with  hand  or  instrument.  In  illustration  of  the  great  force 
which  has  been  employed  in  forceps  delivery  without  injury  to  mother 
or  child  I quote  the  following  from  Dr.  Peugnet.'  He  states : “ I was 

called  to  iMrs.  K , a multipara,  in  labor  with  her  third  child.  The 

first  two  were  delivered  by  craniotomy.  The  vertex  presenting  R.  O.  A. 
and  impacted  between  the  sacrum  and  the  pubes,  the  conjugate  diameter 
of  the  superior  strait  greatly  contracted,  I applied  forceps  and  had 
great  difficulty  in  locking  them.  Dreading  the  laceration  which  might 
ensue  in  this  case  from  side-to-side  lever  action,  I concluded  to  rely 
iq-)on  direct  and  steady  traction.  My  strength  giving  way,  her  hus- 
band held  me  round  the  waist,  whilst  the  jiaticnt  was  held  in  situ  on 
the  dorsum  by  four  women.  In  forty-tiv'e  minutes  I had  the  .satisfac- 
tion of  bringing  the  head  down  upon  the  perineum.  The  delivery 
Avas  then  speedily  accomplished.  Both  mother  and  child,  a girl,  did 
well.”  The  lea.st  that  can  be  said  in  regard  to  this  case  is  that  the 
result  Avas  Amry  remarkable,  and  it  is  doubtful  if  the  practice  pur- 
sued could  be  repeated  in  any  considerable  number  of  similar  cases 
Avithout  injury  to  both  mother  and  child. 

Delore,^  after  remarking  that  the  fietal  head  may  endure  Avithout 
injury  a great  compressing  force  if  aj)plied  to  a large  .surface,  and  if 
made  by  a regularly  concave  surface,  as  that  of  the  blades  of  the 
forceps,  states  that  from  his  e.xjierimcnts  he  found  a compressing  force 
of  100  kilogrammes  (250  ponnd.s)  did  not  cause  a fracture.  But,  on 
the  other  hand,  if  the  blades  slip,  if  the  pressure  is  made  upon  a small 
surface,  fracture  follows  the  exercise  of  much  less  force.  Further,  a 
blunt,  angular  body,  such  as  tiic  .sacro-vertebral  angle,  the  spherical 
surface  of  Avhich  is  described  by  a radius  of  tAVO  or  three  centimeters, 
produces  a fracture  Avith  a force  of  20  kilogrammes  (50  pound.s).  As 
the  force  Avhich  is  exerted  in  difficult  labor  is  more  than  20  kilo- 
grammes (50  pounds),  fracture  results.  Nevertheless,  the.se  results 
are  not  in  complete  accord  Avith  tho.se  of  Goodell,^  though,  as  Avill 
be  seen,  he  is  discussing  the  question  of  the  amount  of  traction  force 
that  may  be  used  in  a narroAved  ]-)elvis  without  injury  to  the  neck  of 
the  child.  Nevertheless,  the  subject  of  injury  to  the  bones  of  the  head 

* Ohio  Medicnl  and  Surgical  Journal,  1878.  ^ Op.  cit. 

® American  Journal  of  Obstetrics,  1875. 
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is  also  involved,  and  in  only  one  instance,  I believe,  does  he  mention 
fracture  of  one  of  the  cranial  bones.  He  states  that  he  has  on  several 
occasions  delivered  living  children  after  throwing  on  their  necks  a 
weight  of  130  pounds.  He  further  says  that,  although  exerting  all 
the  manual  strength  at  his  command,  lie  has  never  seen  the  body  part 
from  the  head.  He  mentions  one  instance  in  which  there  was  not  the 
slightest  apparent  injury  to  the  neck  though  the  sacral  side  of  the  head 
had  been  broken  in.  Further,  in  another  case  the  force  of  traction  upon 
the  child’s  head,  combined  with  suprapubic  pressure,  amounted  to  200 
pounds.  Stone'  has  more  recently  reported  a case  of  podalic  version 
and  delivery  by  traction  through  a narrowed  inlet  in  which  he  put  on 
the  neck  of  the  child  all  the  force  of  which  he  was  capable,  using  the 
pump-handle  movement  described  by  Goodell.  The  child  was  dead. 
There  was  no  fracture  of  the  bones  of  the  head.  The  spine  had  parted 
in  the  upper  dorsal  region  during  the  traction  upon  the  trunk,  which 
was  necessary  to  cause  the  shoulders  to  come  low  enough  to  reach  the 
arms.  The  cervical  spine  was  not  broken. 

Delore’s  conclusion  as  to  the  amount  of  force  followed  by  fracture  of 
the  cranium  of  the  feetus  is  erroneous,  or  such  injury  ought  to  have  been 
observed  in  all  cases  where  a force  even  approaching  100  pounds  was 
used.  Champetier’s^  investigations  as  to  the  force  that  could  be  safely 
used  in  the  delivery  of  the  feetus  led  him  to  the  folloAving  conclusions, 
the  first  of  which  does  not  correspond  with  the  results  obtained  by 
Goodell : First,  there  is  danger  of  fracturing  one  of  the  parietal  bones, 
whatever  the  method  of  extraction,  if  the  total  force  employed  reaches 
35  to  40  kilogrammes  (87-100  pounds),  the  infant  being  at  term ; 20 
to  22  kilogrammes  if  it  be  premature.  Second,  the  inferior  maxilla  of  a 
child  at  term  will  bear,  without  rupture,  a traction  of  25  kilogrammes 
((32J  pounds).  Third,  the  vertebral  column  of  an  infant  at  term  was 
rujitured  in  three  cases  by  a force  of  50  kilogrammes  (125  pounds). 

If  it  is  objected  that  these  results  have  been  obtained  by  experiments 
upon  dead  children,  and  therefore  are  not  applicable  to  the  force  which 
may  be  exerted  upon  living  ones,  the  answer  of  Matthews  Duncan  may 
be  repeated.  He,  after  consulting  physiological  and  physical  authori- 
ties, could  say  that  a child  living  and  one  recently  dead  were  the  same 
as  to  tensile  strength. 

In  this  connection  it  is  well  to  refer  to  the  amount  of  traction  which 
may  be  safely  applied  to  the  lower  jaw  of  the  feetus,  as  stated  by  Dun- 
can ® from  his  own  ex])orimcnts.  It  will  be  observed  that  his  results 
arc  not  the  same  as  those  announced  by  Champetier.  Duncan  states  : 
“ It  is  now  ascertained  that  a force  of  half  a hundred  weight  (56  imunds) 

' Medical  and  Swfficnl  Reporter,  February,  18S0. 

Dll  passage  de  la  t6tc  foetale  a tvavers  le  dctroit  siip&rieur  riltrici  da  bassin, 

’ London  Obstetrical  Society’s  Transactions,  vol.  xx. 
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may,  at  least  in  some  eases,  be  applied  by  dragging  the  lower  jaw  of 
the  foetus  without  producing  any  etisily  discovered  injury  of  parts.” 
He  further  says  that  compound  dislocation  woukl  be  almost  certainly 
fatal,  and  in  one  of  his  experiments  this  injury  was  inflicted  by  a 
weight  of  56  pounds.  Not  only  does  Duncan’s  statement  as  to  the 
force  which  the  inferior  maxilla  will  bear  without  injury  differ  from 
that  of  Champeticr,  but  the  difference  is  still  greater  than  that  given 
by  Dclore,  who  makes  this  40  kilogrammes  (100  pounds). 

Fractures  of  the  cranium  u.sually  involve  the  parietal  bones,  but 
they  may  also  occur  in  the  frontal,  in  one  of  the  temporals,  or  in  the 
occipital  bone.  Jacquemier  first  pointed  out  the  .separation  between 
the  squamous  and  the  basilar  portion  of  the  occipital  bone,  to  which 
some  more  recent  writers  * have  directed  attention  without  givins:  him 
just  credit.  He  also  stated  that  he  had  met  with  fracture  of  the 
occipital  bone  above  the  protuberance.  Huge,"  referring  to  separa- 
tion of  the  epiphyses  between  the  .squamous  portion  of  the  occipital 
bone  and  the  articular  part,  states  that  Schroeder  is  the  only  one  who 
hits  recently  drawn  attention  to  it;  and,  notwithstanding  its  importance 
in  regard  to  the  life  of  the  child,  this  lesion  is  not  referred  to  in  classic 
works  as  one  of  the  immediate  consequences  of  extraction.  Tlie  lesion 
may  also  occur  in  a narrowed  pelvis,  though  the  head  pre.sent.  In  the.se 
cases  there  may  be  not  only  effusion  of  blood,  but  further  compre.s- 
sion  from  the  .squamous  portion  having  its  anterior  inferior  margin 
forced  agaiast  the  medulla.  Lusk  ® states  that  he  has  seen  a quadri- 
lateral dejiression  of  the  frontal  bone  following  a comparatively  ca.sy 
forceps  delivery,  and  the  only  cause  that  could  be  discovered  was  jjres- 
sure  of  the  blade  of  the  instrument. 

He  also  says  that  in  the  ca-se  of  a flattened  pelvis,  where  the  head 
enters  in  the  transverse  diameter,  it  will  sometimes  hapjicn,  if  the  for- 
ceps is  u.sed,  that  the  jire-ssurc  of  the  blades  bear.«  directly  upon  the 
forehead  and  upon  the  occiput.  This  will  be  tolerated  for  a certain 
length  of  time,  but  when  continued  the  pressure  ultimately  affects  the 
medulla  oblongata.  It  is  then  difficult  to  get  the  child  to  breathe,  the 
respiratory  .sense  being  destroyetl,  and  often  the  child  is  born  dead  as 
the  result  of  such  pre.ssure.  It  is  always  important,  therefore,  to  ajiply 
the  blades  in  the  oblique  diameter  if  they  cannot  be  applied  to  the  sides 
of  the  child’s  head. 

On  the  other  hand,  severe  injury  of  the  frontal  bone  has  been 
ob.scrved  without  serious  con.sequences.  Thus  Dug5s^  saw  a child 
recently  delivered  who.se  left  eye  was  almost  completely  outside  the 

* Tims  Bednar  (Die  Krankheitcn  der  Neugeborenen  und  Sauglinge,  Wien,  1863)  refers 
to  it  as  a hitherto  nnobservwl  injury. 

* Bitllelinde  Thirapeutigue,  from  Zeitn'^hrift  fur  GeburUshiilfe  und  Frauenh-ankheiten,  1875. 

» Medical  and  Surgical  Reporter,  1887.  ‘ Jacquemier:  op.  cii. 
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orbit,  so  great  was  the  deiircssion  of  the  frontal  bone ; yet  the  infant 
did  not  have  convnlsions  or  any  other  grave  synaptoms.  I have  seen 
protrusion  of  the  eyeball  in  a newborn  child  following  fracture  of  the 
frontal  bone  by  Plodge’s  forceps  in  a case  of  tedious  labor  in  a jn’iinipara, 
the  delay  being  from  an  occipito-sacral  position.  The  child  lived  for  a 
week.  That  an  infant  may  survive  very  grave  injuries  in  labor  is 
proved  by  a case  reported  by  Ijamotte,*  in  which  a surgeon  in  a case 
of  shoulder  presentation  had  torn  away  the  arm  and  then  performed  a 
craniotomv,  evacuating  a large  amount  of  the  cranial  contents ; yet  the 
child  was  born  alive. 

Zweifel " regards  fissures  and  fractures  of  the  cranial  bones  as  of 
clinical  significance  only  if  a sinus  be  injured  and  consequent  hemor- 
rhage occur.  On  the  other  hand,  Delore  ^ asserts  that  all  these  fractures 
arc  grave,  on  the  ground  that  they  may  be  accomjjanied  by  contusions 
of  the  brain.  Further,  there  may  be  hemorrhages  between  the  bone 
and  the  periosteum,  in  the  cavity  of  the  arachnoid,  or  between  the  jjia 
mater  and  the  brain.  If  the  solution  of  continuity  be  at  the  position 
of  a sinus,  thei’c  is  frequently  rupture  of  the  ve.ssel.  He  adds  that  in 
all  cases  in  which  the  head  has  undergone  severe  compression  from 
dystocia  he  believes  hemorrhages  occur.  The  significance  of  this  last 
remark  will  be  appreciated  especially  when  we  consider  the  remote  con- 
sequences upon  the  mental  condition  of  the  child,  as  urged  more  espe- 
cially by  some  English  observers. 

Injuries  to  the  bones  of  the  face  are  usually  of  the  inferior  maxilla. 
This  bone  may  be  fractured  or  separation  of  the  mental  symphysis  may 
occur.  Huge  mentions  cases  in  which,  in  addition  to  injury  of  the  bone, 
there  were  lesions  of  the  soft  parts — as,  for  example,  tearing  of  the  skin 
at  the  angle  of  the  mouth,  as  well  as  of  the  mucous  membrane  of  the 
pharynx,  and  rupture  of  the  genio-glossus  muscle.  Yet  if  we  tail  to 
use  tractiou  upon  the  lower  jaw  in  ca.ses  of  difficult  head-last  labors, 
we  miss  what  may  prove  an  important  means  of  deliveiy  when  other 
means  fail.  Some  years  ago  in  a case  of  narrow  pelvic  inlet,  hav- 
ing vainly  tried  the  forceps,  I performed  podalic  version,  and  sought 
to  deliver  by  traction,  while  a consultant  aided  me  with  suprapubic 
pressure.  I am  confident  that  I did  not  use  the  force  which  some 
operators  hav'c  safely  employed  under  similar  circumstances,  yet  the 
cervical  vertebra;  gave  way,  either  by  separation  or  by  fracture,  and  I 
found  apparently  nothing  but  the  integument  holding  the  head  to  the 
body.  I then  succeeded  by  traction  upon  the  inferior  maxilla,  supra- 
pubic pressure  tvssisting,  in  bringing  the  head  into  the  pelvic  cavity. 

That  the  head  may  be  left  in  the  uterus,  the  body  being  dragged 
away,  is  a fact  jn-oved  by  occasional  instances  in  the  history  of  obstetrics. 
In  other  cases  the  division  has  been  made,  not  by  rupture,  but  by  cut- 

* Traitc  dcD  Accouchcments,  1726.  ^ Lchrbuch  dcr  Geburlshulfe.  ’ Op.  cit. 
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ting  tlirough  the  neck.  An  instance  is  reported^  in  -which  the  obstet- 
rician, failing  to  deliver  the  head  in  a case  of  shoulder  presentation, 
after  detaching  the  arm  and  bringing  down  the  feet,  performed  decolla- 
tion, and  the  head  and  the  placenta  remained  in  the  uterus  for  forty  days. 
Freund  mentions  a case  in  which  the  head  was  left  in  the  uterus  for 
ten  years.  In  at  least  two  instances,  one  given  by  Lcishman  and  the 
other  by  Dr.  Josejih  Price,^  the  Caesarean  operation  has  been  performed 
for  the  removal  of  the  head  left  in  the  uterus,  the  body  having  been 
torn  away. 

Probably  the  most  remarkable  case  of  multiple  injuries  to  the  face 
has  been  recorded  by  Petit.®  The  face  presented,  rupture  of  the  uterus 
occurred,  and  the  woman  died  undelivered,  though  the  forceps  had  been 
used.  The  autopsy  of  the  child  showed  multiple  separations  of  the  bones 
of  the  face  and  fractures. 

Paralysis  of  one  of  the  facial  nerves  has  been  observed  most  frequently, 
but  not  exclusively,  after  the  use  of  the  forceps.  In  a paper  read  before 
the  American  Gynecologicid  Society  in  1885,  I referred  to  eight  ca.ses 
of  spontaneous  unilateral  facial  hemiplegia,  and  also  mentioned  one  Ciise 
ob.served  by  Seeligmuller,  in  which  the  jxxralysis  alfectexl  both  sides  of 
the  face.  But  the  disorder  usually  occurs  Irom  the  use  of  the  forceps, 
and  is  caused  by  the  pressure  of  one  of  the  blades  at  the  stylo-ma.stoid 
foramen  or  a little  in  front  of  the  lobe  of  the  ear.  Landouzy,  who 
has  best  described  this  affection,  remarked  that  in  the  infant  the  com- 
plete absence  of  the  mastoid  ajxophysis  and  the  slight  development  of 
the  auditory  canal  favor  compression  of  the  facial  nerve  near  its  point 
of  emergence.  According  to  Parrot  and  Troisier  recovery  usually  takes 
place  in  six  weeks  in  paralysis  of  the  facial  nerve  caused  by  the  forceps. 
Many  cases,  however,  get  well  in  ten  days.  Nevertheless,  while  recovery 
is  the  rule,  it  should  be  rcmembei’cd  that  in  some  ca.ses  the  injury  is 
permanent..  Duchenne*  rcfeis  to  two  patients,  one  fifteen  years  old 
and  the  other  five  years  and  a half,  in  each  of  whom  the  paralysis  con- 
tinued. It  should  also  be  ob-served  that  there  may  be  facial  ]iaralysis 
in  the  newborn,  caused  by  protracted  labor  and  intracranial  hemor- 
rhage. 

Injuries  of  the  .sterno-cleido-mastoid  mu.scle  have  been  observed  by 
several  practitioners.  Torticollis  of  obstetric  origin  was  explained  by 
Stroraeyer  and  Dieflfenbach  as  re.sulting  from  improper  application  of 
the  forceps,  the  muscle  being  bruised  or  torn.  But  this  explanation  is 
rejected  by  Saint-Germain  as  not  plausible.  A very  large  proportion 
of  infants  that  have  wry  neck  are  born  with  pelvic  presentation,  and  it 

' Obsletric  Oazeilc.  from  Archiv  fiir  Gyniikologie,  ^farcli,  1883. 

’ “System  of  Midwifery,”  Medical  and  Surgical  Reporter,  November  19,  1887. 

’ Annates  de  Gyn&cologie,  1874. 

‘ See  Nadaud  : Des  Paralysies  obstilricales  des  Nouveau-n&s. 
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is  asserted  tliat  the  traction  asserted  causes  rupture  of  some  fibres  of 
the  muscles ; a haaiiatoma  follows,  and  llually  eontraction  of  the 
cicatricial  tissue  results  in  drawing  the  head  into  an  unnatural  position. 
One  of  the  fimt  references  to  tumors  of  the  sterno-cleido-mastoid  in  the 
newborn  was  made  by  iSIelchiori*  in  1862.  He  spoke  of  them  as  indu- 
rations of  muscle  sometimes  met  with  in  young  infants,  and  to  which  he 
found  no  reference  in  authors.  He  met  with  this  disorder  four  times, 
and  he  described  the  afiection  as  an  indurated  plastic  deposit.  While  he 
mentions  temporary  deformity  of  the  neck,  he  does  not  speak  of  any  case 
in  which  this  was  penananent.  In  referring  to  its  etiology  he  suggests 
that  compression  of  the  muscle  or  laceration  of  some  of  its  fibres  may 
take  jjlace  during  labor.  The  next  year  both  Dr.  AYilks  and  Sir  James 
Paget  ■ met  with  cases  of  what  they  desci’ibed  as  chronic  induration  of 
the  sterno-cleido-mastoid.  Another  case  of  the  affection  was  reported 
the  same  year  by  Dr.  Harris ; and  thus  the  published  cases  in  a few 
months  numbered  at  least  six.  But  no  reference  was  made  by  any  of 
the  reporters  to  the  previous  observations  of  Melchiori. 

Bryant^  in  1863  reported  two  cases  of  thickening  of  the  sterno- 
cleido-mastoid.  One  patient  Avas  four,  the  other  eight  weeks  old,  Avhen 
he  saw  them.  In  each  instance  the  birth  was  with  pelvic  presentation. 
Probably  in  all  the  cases,  or  at  least  in  a majority  of  them,  the  disease 
M'as  hsematoma.  Nevertheless,  Blachez^  regarded  these  tumors  as 
caused  by  an  interstitial  myositis  in  consequence  of  traction  upon  the 
muscle.  He  describes  the  tumor  observed  in  one  of  his  patients  as 
elastic,  almost  painle.ss,  and  the  size  of  a pigeon’s  egg  ; it  was  situated 
in  the  right  sterno-cleido-mastoid,  and  was  not  discovered  until  two  or 
three  weeks  after  birth,  when  the  attention  of  the  parents  was  called  to 
it  by  the  infant’s  keeping  the  head  inclined  to  the  right  side,  Zweifel 
recognizes  injuries  of  the  sterno-mastoid  muscle  in  labor  as  a cause  of 
torticollis.  Professor  Albert®  of  Vienna,  referring  to  a child  with 
torticollis,  stated  that  the  sterno-cleido-mastoid  may  become  contracted 
during  intra-uterine  life  or  be  injured  during  birth.  In  breech  presen- 
tations and  in  difficult  forceps  delivery  a laceration  of  this  muscle  may 
occur,  and  be  followed  by  inflammation  and  contraction. 

While  such  injury  is  more  frequent  after  head-last  labors,  yet  it 
may  be  met  with  when  the  vertex  presents  and  the  forceps  is 
used.  I have  seen  one  case  of  this  injury  in  an  infant  six  weeks 
old  brought  to  the  Jefferson  Medical  College  Hospital.  From  the 
physician,  who  came  with  the  mother  and  infant,  I learned  that  the 
labor  was  a very  difficult  one  in  consequence  of  the  great  size  of  the 

’ Medical  Timex,  London,  August  9,  1892. 

’ London  Lancet,  vol.  i.,  1863,  pp.  11,  236,  and  313. 

’ London  Medical  Times.  * Gazette  hebdom.,  Jluy  19,  1876. 

* Obstetric  Gazette,  September,  1882. 
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cliild  and  the  mother  being  a primipara;  the  vertex  presented,  and 
deliveiy  was  tinally  accomplislied  by  the  forceps.  A tumor  situated 
just  above  the  clavicle,  and  apparently  in  the  muscle,  could  be  both 
seen  and  felt  at  the  time  the  child  was  brought  to  the  hospital ; a week 
subsequently  it  was  much  lessened,  and  I believe  soon  disappeared, 
and  also  there  was  gradual  restoration  of  the  function  of  the  muscle. 

Whether  the  tumor  be  a hsematoma  or  the  result  of  a circumscribed 
inflammation  of  the  muscle,  it  gradually  disappears,  and  probably  in 
the  majority  of  cases  there  is  complete  recovery  of  the  muscle.  Pos- 
sibly the  disaj>pearance  of  the  tumor  may  be  hastened  by  the  applica- 
tion of  mild  discutients  or  by  sliglit  counter-irritation,  but  the  employ- 
ment of  active  means  is  not  indicated. 

Injury  to  the  Brain. — On  October  2,  1861,  a paper  was  presented  to 
the  London  Obstetrical  Society  by  Dr.  Tyler  Smith  for  Dr.  W.  J. 
Little,  the  title  being,  “ Upon  the  Influence  of  Abnormal  Parturition, 
Difficult  Labors,  Pi’emature  Birfli,  Asphyxia  Neonatorum,  on  the 
mental  and  jihysical  condition  of  the  child,  especially  in  relation  to 
deformities.”*  In  this  paper — which,  by  the  way,  mentions  two  cases 
of  wry  neck  attributed  to  difficult  labors — the  author  says : “ It  is 
impossible  not  to  connect  the  persistent  affections  of  the  intellect,  of 
volition,  and  of  organic  life  with  the  injury  the  several  nervous  centres 
suffered  in  some  instances  before  the  foetus  had  reached  the  maternal 
pelvis;  in  others,  whilst  in  transit  through  it;  and  in  a third  set 
of  cases,  where  the  foetus  was  exposed  to  neitlier  of  these  kinds  of 
injury,  it  suffered  from  asphyxia  neonatorum,  suspended  animation 
and  its  comcomitant  congestions,  effusions,  capillary  apoplexies  of  the 
brain,  medulla  oblongata,  and  spinal  cord.”  Dr.  Langdon  Down,  in 
discussing  the  obstetrical  asjiects  of  idiocy,  stated  that  in  a very  large 
number  of  cases  of  idiocy  the  subjects  were  born  after  difficult  and 
unusuallv  tedious  labors ; and  he  held  that  if  a neurotic  tendency  Avas 
present  the  tedious  labor  and  suspended  animation  might  determine  the 
catastrophe,  where  otherwise  all  might  have  gone  fairly  Avell. 

The  following  note  from  one  of  Dr.  Little’s^  correspondents  may  be 
of  some  interest ; it  is  in  reference  to  a young  man  in  regard  to  whom 
inquiry  had  been  made  by  Dr.  Little : “ I have  again  ascertained  he 
was  asphyxiated  for  two  hours  Avhen  born,  and  that  he  has  always 
been  a weak  creature,  very  slow  in  mental  development,  with  difficulty 
in  speaking,  trembling  and  shaky,  unable  to  fix  his  attention  on  a 
book,  and  a bit  of  a punster.”  ® These  views  are  further  strengthened 
by  the  statement  of  Dr.  Arthur  ISIitchell  ■*  that  he  believes  there  is  a 
connection  between  difficult  labor  and  idiocy. 

' Ohm.  Sr,del]fs  Transactions,  vol.  xviii.  ’ Obstetrical  Transactions,  vol.  iii. 

’ Tlie  final  statement,  “a  bit  of  a punster,”  is  conclusive  as  to  the  intellectual  feeble- 
ness of  this  unfortunate  man.  * Medical  Times,  18G2,  1863. 
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Intracranial  licmorrhage  is  one  of  the  rather  rare  accidents  to  the 
child  in  difficnlt  labor.  Dr.  McNutt*  has  given  10  cases  of  this  acci- 
dent: in  7 the  child  presented  by  the  vertex,  and  in  3 by  the  breech ; 
paralysis  occurred  in  all  the  latter,  but  in  none  of  the  former.  The 
same  writer  has  reported  ^ the  case  of  an  infant  presenting  by  the  feet, 
the  labor  slow,  and  finally  terminated  by  instruments;  convulsions 
immediately  followed  the  delivery,  but  disappeared  after  a few  days, 
being  followed  by  complete  paralysis  of  both  sides  of  the  body,  not 
including  the  face.  The  child  never  walked  and  never  spoke ; it  died 
of  pneumonia  at  two  years  and  a half  of  age,  and  upon  the  autopsy 
“ atrojthy  about  the  fissure  of  Rolando  was  present  on  both  sides  of 
the  brain.”  She  also  has,  in  a previous  paper®  entitled  “Intracranial 
Hemorrhage  in  Children,”  given  from  Dr.  Allen  Starr  the  case  of  a 
child  ten  years  old  who  had  never  walked,  and  could  not  stand  or  sit 
without  support  until  after  it  was  six  months  old.  Its  birth  was  diffi- 
cult, instruments  being  employed,  and  convulsions  followed. 

Dr.  Hirst  ^ has  reported  the  case  of  a child  dying  two  days  after 
birth.  It  was  the  second  of  twins,  and,  presenting  by  the  breech,  its 
extraction  was  difficult,  during  which  it  was  supjiosed  the  injury  caus- 
ing its  death  occurred : the  autopsy  showed  a large  mass  of  clotted 
blood  under  the  dura  mater,  the  hemorrhage  having  resulted  from  a 
rent  in  the  longitudinal  sinus. 

According  to  Ross,®  in  the  meningeal  hemorrhages  of  the  newborn 
the  children  are  either  born  dead  or  in  a condition  of  asphyxia,  and 
often  die  soon  afterward.  If  respiration  is  established,  the  infant  lies 
in  a comatose  condition  for  some  days  or  weeks,  and  during  this  time 
it  suffers  from  frequent  attacks  of  convulsions,  which  are  generally 
most  pronounced  on  one  side  of  the  body.  In  such  cases  the  disease 
may  prove  fatal  by  coma,  or  the  ])atient  may  gradually  recover  so  far 
as  life  is  concerned,  but  remain  subject  to  one  or  other  of  the  forms  of 
spastic  hemiplegia  of  infancy. 

It  is  unnecessary  to  refer  to  the  treatment  of  intracranial  hemorrhage 
occurring  in  birth.  It  may  be  questioned  whether  podalic  version  and 
extraction  are  not  attended,  considering  the  histoiy  of  some  of  the  cases 
which  have  been  referred  to,  with  greater  danger,  so  far  as  the  brain  is 
concerned,  than  vertex  deliveiy. 

Dr.  Wharton  Sinkler  ® states  that  a very  large  pro])ortion  of  the 
ca.scs  of  paralysis  he  has  met  with  in  infants  have  followed  instrumental 

* Ameriexm  Journal  of  Obstetrics,  18S5. 

^ Americon  Journal  of  the  Medical 'Sciences,  1885. 

» Quarterly  Bidletin  of  the  Clinical  Society  of  the  New  York  Post-Graduate  Medical 
School,  vol.  i. 

* University  Magazine,  October,  1888. 

* Handbook  of  the  Diseases  of  the  Nervous  System. 

® Medical  and  Surgical  Reporter,  November,  1887. 
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or  prolonged  and  difficult  labore.  Hemiplegias  are  often  met  with  in 
the  newborn  as  a result  of  the  use  of  the  forceps : he  mentions  having 
seen  a child  with  right  hemiplegia,  the  mother  stating  that  the  child  had 
been  delivered  with  the  forceps,  and  that  immediately  after  birth  there 
was  a deep  depression  behind  the  left  ear  : he  found  upon  examination 
of  the  child,  then  sixteen  months  old,  that  a depression  still  existed  in 
the  left  mastoid  pi’ocess.  The  right  leg  was  spastic  and  the  movements 
of  the  arm  limited  and  inco-ordinate.  Spastic  paralysis,  and  what  is 
sometimes  called  double  spastic  hemiplegia,  veiy  frequently  occur  in 
children  who  have  been  born  by  the  breech.  These  conditions  generally 
persist  during  life,  and  are  associated  with  a feeble  condition  of  the 
intellect. 

Sinkler  also  states  that  in  the  cases  of  paralysis  following  difficult  or 
instrumental  labors  the  lesion  is  often  an  extravasation  of  blood  over 
the  motor  convolutions — a meningeal  hemorrhage.  If  the  amount  of 
extravasation  is  great,  the  prognosis  is  of  course  bad,  but  in  some  of 
the  cases,  especially  where  there  is  monoplegia,  where  there  is  paralysis 
of  one  arm  alone,  the  child  entirely  recovers  the  use  of  the  limb.  Dr. 
Osier  ‘ states  that  the  records  of  the  Philadelphia  Infirmaiy  for  Nervous 
Diseases  contain  9 cases  of  palsy  following  delivery  with  the  forceps ; 
in  6 of  these  eases  the  child  is  said  to  have  been  injured  by  the  instru- 
ment— some  of  the  children,  indeed,  had  scars  from  the  injury — and  in 
all  the  paralysis  was  either  noticed  at  once  or  a few  months  afterward 
without  definite  on.sct. 

Injuries  op  the  Trunk. — The  chief  lesions  of  the  trunk  are : 
rupture  of  the  connections  between  the  dorsal  vertebne,  or  fracture  of 
one  of  these;  injuries  to  the  abdominal  wall  by  a badly-directed  blunt- 
hook ; effusion  of  blood  in  muscles,  similar  to  those  that  have  been 
referred  to  as  occurring  in  the  sterno-cleido-mastoid  ; retroplural  hem- 
orrhages along  the  spinal  column  in  case  rupture  of  this  column  occurs ; 
hemorrhage  into  the  abdominal  or  thoracic  cavity  ; collections  of  blood 
beneath  the  capsule  of  the  liver  or  of  the  kidneys ; and  rupture  of  one 
or  both  of  the  sacro-iliac  joints.  Huge  has  collected  44  cases  of  injury 
to  the  foetus  occurring  in  extraction  after  version,  and  29  of  injuries  in 
pelvic  presentations.  In  the  former  there  are  3 cases  of  rupture  of  the 
sacro-iliac  joint.  It  is  probable,  as  suggested  by  Zweifel,  that  some 
cases  of  ankylosis  affecting  thi.s  joint,  of  which  the  etiology  is  obscure, 
are  to  be  attributed  to  injury  in  birth.  Zillner^  has  reported  a rupture 
of  the  sigmoid  flexure  occurring  in  labor. 

Dr.  W.  H.  Parish  reports  having  seen  a tear  of  the  perineum  in  a 
newborn  extending  from  the  vulvar  orifice  through  to  the  rectum, 
caused  by  the  tip  of  one  of  the  blades  of  the  forceps  which  the 

» “The  Cerebral  Palsies  of  Children,”  Medical  News,  July  14,  1888. 

^ Centralblatl  fiir  GyndkoL,  1885. 
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practitioner  had  attempted  to  apply  to  an  unrecognized  breech  pres- 
entation. 

Injuries  of  the  Arms. — In  connection  with  these  lesions,  those  of 
the  .scapula  and  clavicle,  which  belong  to  the  arms  rather  than  to  the 
trunk,  will  be  considered.  Dclore  states  that  fractures  of  the  humerus 
are  more  frequent  than  all  others ; as  they  arc  usually  readily  cured, 
and  are  generally  caused  by  mal-adresse,  they  are  rarely  published. 
But  he  further  says  that  this  accident  may  occur  in  the  hands  of  the 
most  expert  accoucheur,  if  the  pelvis  be  contracted.  They  occur  most 
frequently  in  the  disengagement  of  the  arms  after  podalic  version, 
when  extraction  is  necessary ; and  they  may  also  happen  in  pelvic 
presentation,  but  usually,  if  we  do  not  have  to  extract  the  child — that 
is,  if  the  expulsion  can  be  left  solely  to  nature — the  arms  will  not 
ascend,  but  remain  applied  to  the  chest.  Smellie  ^ states  that  he  frac- 
tured the  humerus  in  a case  in  which  he  turned  and  delivered  by  the 
feet.  This  is  the  only  instance  of  injury  to  the  humerus  he  give.s, 
while  he  mentions  three  of  fracture  of  the  femur,  two  occurring  in  the 
practice  of  his  assistants  and  one  in  his  own. 

All  obstetricians  agree  that  in  bringing  down  an  ascended  arm  it  is 
important  that  no  pressure  be  made  until  the  internal  angle  of  the 
elbow  is  reached,  and  that  three  or  four  fingers  shoidd  be  employed, 
and  not  one  or  two.  Pajot  regards  it  as  important  that  the  posterior 
arm  should  be  liberated  first.  Kiistner^  de, scribes  separation  of  the 
epiphysis  of  the  head  of  the  humerus  from  the  diaphysis  as  one  of  the 
injuries  of  labor  which  may  be  overlooked  or  falsely  regarded  as  a lux- 
ation, a fracture  of  the  neck  of  the  scapula,  or  an  injury  to  nerves. 
Fractures  of  the  clavicle,  .separation  from  its  sternal  attachment,  trairs- 
verse  fracture  of  the  scapula,  separation  of  the  epiphysis  of  the  neck 
of  the  scapula,  injury  of  the  acromion  process,  and  dislocation  of  the 
humerus  have  been  observed. 

Fracture  of  the  clavicle  is  most  frequently  caused  by  pressing  direetly 
with  one  or  two  fingers  in  the  endeavor  to  bring  the  head  through  the 
pelvic  inlet  after  podalic  version  or  in  pelvic  presentation.  McClin- 

’ Sydenham’s  Society's  edition  of  Sniellie’s  Midwifery,  vol.  iii.  pp.  296,  297.  This 
great  obstetrician  in  the  first  volume  remarks : “ In  laborious  or  preternatural  cases,  when 
considerable  force  hath  been  used  in  delivering  tluj  child,  the  whole  body  ought  to  be 
examined,  and  if  there  is  any  mark  or  contusion  on  the  head  it  will  disappear  if 
anointed  with  pomatum  and  gently  rubbed  off  or  chafed  with  the  accoucheur’s  hand  ; 
if  any  limb  is  dislocated  or  broken,  if  ought  to  be  reduced  immediately;  lu.xations, 
though  they  seldom  happen,  are  more  incident  to  the  shoulder  than  to  any  other  part, 
the  humerus  being  easily  dislocated  and  as  easily  reduced.  The  bones  of  the  arm  and 
thigh  are  more  subject  to  fracture  than  any  other  of  the  extremities ; the  first  is  easily 
cured,  because  the  arm  can  be  kept  from  being  moved,  but  a fracture  of  the  thigh-hone 
is  a much  more  troublesome  Ciise,  because  over  and  above  the  difficulty  of  keejiing  the 
bones  in  a proper  situation,  the  part  is  often  necessarily  moved  in  cleaning  the  child.” 

’ Ueber  die  Vcrlelzungen  der  Extremiidten  dcs  Kindes. 
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tock,  in  one  of  his  annotations  to  the  Sydenham  Society’s  edition  of 
SnieUie,  observes ; “ Although  Smellie  gives  no  example  of  fracture  of 
the  child’s  clavicle  during  delivery  by  the  pelvic  extremities,  yet  in 
my  experience  it  is  a bone  very  apt  to  be  broken  by  the  manipulations 
of  the  accoucheur,  more  so  even  than  the  humerus ; this  may  perhaps 
be  explained  by  its  greater  degree  of  ossification.” 

Paralysis  of  the  Ai'm. — Sinkler  recognizes  hemiplegia  as,  in  some 
cases,  the  consequence  of  injury  at  the  time  of  birth,  either  from  the 
forceps  or  from  the  pressure  of  a prolonged  labor.  Nadaud  gives 
seven  ca.ses  of  paralysis  of  the  arm  attributed  to  the  forceps ; the  first 
case  of  this  injury  reported  is  one  of  Smellie’s.  Jacquemier  mentions 
an  instance  of  paralysis  of  the  deltoid  following  a long  and  difficult, 
but  spontaneous,  labor;  the  recovery  was  com})lete  in  fifteen  or  twenty 
days.  He  attributed  the  disorder  to  compression  of  the  axillary  nerve 
against  the  humerus  at  the  point  of  its  attachment  to  the  deep  face  of 
the  deltoid.  Fasbender  found  in  an  infant  soon  after  delivery  a tumor 
as  large  as  a pigeon’s  egg  situated  above  the  right  clavicle  ; the  hsRma- 
toma  gradually  disappeared,  but  at  first  there  was  paralysis  caused  by 
nerve-compression.  Delore  suggests  that  jiaralysis  may  be  caused  by 
the  rupture  of  a nerve-trunk  near  its  connection  with  the  spinal  cord. 
He  states  that  this  accident  is  not  rare  in  the  newborn  or  in  young 
infants  as  a consequence  of  traumatism ; it  is  followed  by  incurable 
j)aralysis,  which  is  compatible  with  life  if  an  upper  member  only  is 
affected.  Disengagement  of  the  extended  arms  in  pelvic  deliveries, 
and  traction  upon  the  axilla  in  delayed  delivery  of  the  body  in  vertex 
presentation — the  traction  in  some  cases  being  with  the  blunt-hook, 
in  others  with  the  finger — have  resulted  in  paralysis  of  the  arm. 
The  same  disability  has  occurred  in  a case  in  which  the  arm  pro- 
truded in  shoulder  presentation  and  delivery  was  effected  by  podalic 
version. 

jMxation  of  the  humerus  has  in  some  instances  been  mistaken  for 
obstetric  paralysis.  Further,  it  is  important  to  distinguish  between 
cerebral  and  traumatic  paralysis.  Duchenne'  gives  an  instance  in 
which  there  were  both  cerebral  and  obstetric  paralysis,  the  latter  con- 
sequent upon  a fracture  of  the  ulna  near  the  elbow. 


Injury  to  the  Lower  Limbs. 

Fracture  of  the  femur  may  be  spontaneous  or  consequent  upon  arti- 
ficial delivery. 

Meyer  has  recentlv^  reported  2 cases  in  which  spontaneous  fracture 
of  the  femur  was  observed ; in  1 a single  femur  was  broken ; in  the 
other  both  femurs.  In  May,  1847,  Dr.  Vanderveer^  reported  a case 

‘ See  Nadaud  : op.  cit.  ’ Archiv  f.  Gynakologie.  ’ New  York  Medical  Journal. 
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of  spontaneous  fracture  in  childbirth.  But  probably  more  fractures  of 
the  femur  are  caused  by  the  attempt  to  pull  down  a lower  liml)  in  jjel- 
vic  presentation,  when  the  presenting  part  is  already  partially  in  the 
mother’s  pelvis,  before  pressing  up  the  in’esentiug  part  or  from  the  use 
of  the  blunt-hoolc  or  the  fillet.  Delore’s  experiments  show  that  -with 
the  uutired  finger  traction  to  the  amount  of  15  kilogrammes  (37 
pounds)  may  be  made  upon  the  groin,  and  this  cannot  break  the 
femur.  If  a force  of  55  kilogrammes  (137  jiounds)  is  exerted  upon 
the  femur,  fracture  occurs ; if  the  force  be  perpendicular  to  the  bone, 
the  latter  gives  way  with  a ju’essure  of  20  kilogrammes  (50  pounds). 

Again,  the  femur  has  been  broken  or  sepai’ation  of  the  epiphyses  has 
been  caused  by  traction  upon  the  leg.  A.  R.  Simpson  mentions  an 
instance  in  which  podalic  version  was  performed,  the  right  lower  limb 
brought  down,  and  traction  made.  Subsequent  examination  showed 
that  there  were  three  fractures  of  the  femur.^ 

Luxations  of  the  femur,  consequent  upon  obstetric  operations,  are 
exceedingly  rare,  according  to  Huge.  In  300  autopsies  upon  newborn 
infants  he  did  not  find  a single  true  dislocation  of  this  bone.  Iviistner, 
in  referring  to  luxations  of  the  hip,  speaks  as  follows  : “ Goschen  relates 
a case  in  which  Langenbeck  reduced  such  a luxation  after  the  subject,  a 
girl,  was  thirteen  years  old,  and  mentions  in  this  connection  that  Stro- 
meyer  had  met  with  twenty  cases.  The  only  possible  way  in  which 
this  injury  could  occur  would  be  by  sudden  and  violent  force  drawing 
down  the  limb,  and  then  dislocation  upon  the  ilium  might  result.  But 
the  force  must  be  great.  I have  suspended  to  the  leg  of  a child  from 
six  to  ten  minutes  a weight  of  from  30-40  kilogrammes  (75-100 
pounds)  without  any  injury  to  the  joint.” 

The  Treatment  of  Obstetric  Palsies  and  Fr.\ctitres. — Of 
course  it  is  of  the  greatest  importance  to  prevent  these  accidents,  and 
therefore  this  prevention  will  be  first  considered. 

The  employment  of  the  obstetric  forceps  ought  to  be  unequivocally 
indicated  by  the  interests  of  the  mother  or  of  the  child,  or  still  more 
strongly  of  both.  A suitable  instrument  should  be  selected,  and  then 
the  application  made,  if  possible,  to  the  sides  of  the  child’s  head.  The 
force  used  in  extraction  ought  not  at  first  in  any  case  to  be  great ; indeed, 
in  some  instances  where  extraction  is  very  difficult,  the  wise  obstetrician 
will  remove  the  instrument  and  wait  until  nature’s  forces  have  moulded 
the  head,  for  there  is  little  gain  in  dragging  a living  child  through  pos- 
sibly a torn  birth-canal  when  that  child  is  by  such  extraction  doomed 
to  a remediless  palsy  or  a hopeless  idiocy. 

It  is  also  to  be  remembered  that  not  only  instrumental,  but  likewise, 
manual,  deliver)’-  may  have  serious  consequences  to  the  child,  for,  as 
Lamotte  wisely  said,  “the  hand  improperly  used  is  more  dangerous 

* Edinburgh  Med.  Joum.,  18S0. 
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than  any  instrument.”  If,  for  example,  podalic  version  be  necessary, 
it  is  important  that  the  delivery  should  be  left  after  it  to  nature,  never 
resorting  to  extraction  unless  absolutely  necessary. 

The  proper  method  of  delivering  the  head  in  head-last  labor  is  a 
question  of  some  ])ractical  importance  in  reference  to  the  })revcntion 
of  injury  to  the  foetus.  In  Cieslewicz’s  collection  of  cases  of  fcetal 
injury  in  labor  there  are  several  in  which  more  or  less  serious  conse- 
quences followed  the  delivery  of  the  head  by  the  Prague  method.  One 
of  these,  reported  by  Gusserow,  showed  at  the  autopsy  complete  rup- 
ture of  the  vertebral  column  and  most  of  the  soft  parts  of  the  neck,  .so 
that  the  head  \vas  attached  to  the  trunk  only  by  the  vertebral  arteries 
and  the  skin.  Huge,  rejecting  both  the  Prague  aud  the  Vienna  method.s, 
advises  lifting  the  occiput  up  and  bringing  the  face  down,  and  carefully 
employed  expression  as  least  liable  to  injure  the  foetus.  The  application 
of  the  forceps  to  the  after-coming  head  will  in  some  imstances  deliver  an 
uninjured  living  child  when  manual  extracition  is  attended  with  great 
difficulty  and  danger. 

If  interference  is  necessary  in  a pelvic  pre.sentation,  the  question 
between  manual  and  instrumental  means  is  pre.seuted.  Dr.  Barnes’ 
method  of  decomposing  the  wedge  and  bringing  down  one  of  the  lower 
limbs  is  not  attended  with  the  danger  of  fracture  of  the  thigh  which 
has  so  often  followed  the  use  of  the  blunt-hook,  and  in  some  instances 
that  of  the  fillet.  The  application  of  the  forceps  to  the  pelvis  is  upheld 
by  Miles  and  Lusk  in  this  country,  by  Tarnier  and  a few  other  obstet- 
ricians abroad,  but  is  rejected  by  most  authoritias.*  However,  as  this 
matter  is  fully  discussed  elsewhere  in  this  volume,  it  will  not  be  given 
any  more  .space  here. 

Facial  paralysis  of  the  newborn  is  usually  upon  one  side  only ; in 
rare  instances  it  is  bilateral  ; in  most  instances  the  laming  has  followed 
a forceps  delivery,  though  in  a few  instances  the  labor  was  una.ssisted ; 
finally,  it  may  be  partial,  but  generally  is  complete. 

If  with  the  facial  paralysis  there  is  palsy  of  the  internal  parts  of  the 
mouth — if  the  velum  palati,  for  example,  on  the  affected  side  hangs 
down  loosely,  occupying  a lower  position  than  upon  the  sound  side — 
the  injury  to  the  nerve  causing  the  condition  was  not  from  external 
pre.ssure,  and  it  involves  the  trunk  anterior  to  its  entrance  into  the 
petrous  portion.  In  the.se  ca.ses  there  is  no  encouragement  to  use  any 
therapeutic  means.  But  if  the  paralysis  is  only  of  the  face,  spontaneous 
recovery  usually  occui's  within  six  weeks.  Its  jjcrsistence  beyond  this 

* For  example,  in  the  last  edition  of  Schroeder’s  Lehrburh  dir  Gcbiirtshulfe,  edited  by 
Olshausen  and  Veit,  Bonn,  1888,  the  following  passage  is  found  : “The  application  of 
the  head-forceps  to  the  hips  is  to  be  rejected ; the  pelvic  forceps  is  falsely  constructed  in 
principle,  and  is  entirely  worthless.” 


INJURY  TO  THE  LOWER  LIMBS. 


103 


time  indicates  the  use  of  electricity  : Duchenne  advises  resort  to  this 
means  at  the  end  of  a month, 

Paraplegia  in  the  newborn  indicates,  according  to  Nadand,  almost 
certainly  a serious  lesion  of  the  cerebro-spinal  organs,  and  the  child 
soon  dies.  Paralysis  of  the  arm  in  connection  with  the  same  condition 
of  the  sterno-cleido-mastoid,  and  associated  with  the  formation  of  a 
tumor  in  the  lower  portion  of  the  muscle,  whether  a hsematoma  or  the 
result  of  inflammation,  disappears  with  the  spontaneous  disappearance 
of  the  tumor. 

Where  paralysis  results  from  a depressed  cranial  bone  Dr.  Naucrede  ^ 
believes  that  trei^hining  might  be  emijloyed. 

A fractured  clavicle  should  be  treated  by  fastening  the  arm,  the  fore- 
arm being  flexed,  to  the  chest  by  means  of  a roller  bandage ; so  far  as 
possible,  the  infant  should  be  kept  lying  upon  the  back  : the  bone  will 
be  firmly  united  in  seven  or  eight  days. 

Separation  of  the  epiphyseal  end  of  the  head  of  the  humerus  from 
the  shaft  of  the  bone  is  an  injury  to  which  Kiistner  has  called  especial 
attention ; the  injury  from  which  it  results  would,  if  applied  to  the  arm 
of  the  adult,  cause  dislocation.  The  characteristic  symptom  is  that  when 
the  infant  attemjjts  to  move  the  arm  the  humerus  rotates  inward : the 
accident  may  easily  be  mistaken  for  a dislocation.  It  is  advised  by 
Kiistner  in  the  treatment  of  this  injuiy  that  the  epiphysis,  now  rotating 
outward,  be  brought  in  contact  with  the  diaphysis,  and  then  the  arm  is 
fixed  by  a bandage  to  the  thorax  in  a position  somewhat  outward  and 
backward. 

Fractures  of  the  humerus  may  be  successfully  treated^  “by  fixing 
the  whole  upper  extremity  with  a moulded  splint  in  a straight  position. 
Fractures  of  the  femur  are  more  difficult  to  manage.  Here  sheet  vul- 
canite, which  can,  by  softening  in  hot  water,  be  accurately  moulded  to 
the  limb,  had  better  be  used,  because  it  will  absorb  neither  urine  nor 
feces.  An  anterior  splint  should  be  made  which  will  extend  well  up 
over  the  abdomen,  and  a posterior  splint  to  reach  from  the  buttock  well 
below  the  knee,  thus  fulfilling  the  important  indication  of  fixing  the 
joints  above  and  below  the  fracture.  It  only  requires  ten  or  twelve 
days  for  firm  union  to  occur.” 

A.  A.  Johnston®  has  reported  a case  of  labor  in  a primipara,  the 
breech  presenting,  and  so  firmly  wedged  in  the  mother’s  pelvis  that  he 
had  to  use  a blunt-hook.  Upon  examining  the  child  immediately  after 
delivery,  he  found  a compound  fracture  of  the  thigh,  the  bone  having 
been  broken  just  below  the  great  trochanter,  the  lower  end  of  the  bone 
projecting  through  the  skin  about  one  inch.  The  fractured  member 
was  put  up  in  cardboard  splints,  and  the  infant  placed  in  a rocking- 

' Medical  and  Surgical  Reporter.  3 Kancrede. 

® Amlralasian  Medical  Gazelle,  November,  1883. 
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chair  instead  of  in  a cradle,  the  legs  of  the  child  being  fastened  in  a 
perpendicular  position  to  a bar  placed  across  the  arms  of  the  chair ; 
the  limbs  were  thus  at  a right  angle  to  the  body,  which  acted  as  a 
counter-extending  force.  At  the  end  of  two  weeks  the  fracture  was 
found  firmly  united. 

Delore ^ states  that  he  met  with  several  fractures  of  the  thieh  when 

o 

he  had  charge  of  the  ISIaternite  at  Lidge ; he  advises  in  tlie  treatment 
of  this  injury  the  ai)plication  of  a salicylated  bandage  and  placing  the 
member  at  a right  angle  to  the  body. 


Sudden  Death  During  or  Following  Labor. 

Whether  one  believe,  with  the  Roman  emperor,  that  the  death  which 
is  most  sudden  is  that  most  to  be  desired,  or  place  it,  as  is  done  in  the 
rubric  familiar  to  all,  at  the  climax  of  earthly  calamities,  such  event  is 
always  startling  and  usually  most  painful  to  the  witnesses.  This  pain 
is  greatest,  the  misfortune  almost  without  exception  the  gravest,  if  a 
mother  dies  in  childbirth  or  soon  after.  Many  causes  conspire  to  make 
such  an  event  peculiarly  sad.  d'he  abrupt  severing  of  new  ties,  the  loss 
of  life  in  giving  life,  and  the  sharp  contrast  between  an  infant  living 
and  a mother  perishing  just  when  the  former  so  greatly  needs  the  lov- 
ing care  of  the  latter,  are  among  these  causes. 

The  obstetrician  not  infrequently  suffers  public  reproach  when  such 
an  event  occurs  in  his  practice,  for  people  are  slow  to  understand  how 
that  which  is  in  the  majority  of  cases  a simple  jihysiological  ])rocess 
may  have  a fatal  issue.  Moreover,  in  some  instances  death  can  be 
averted  if  the  practitioner,  forewarned  of  its  imminence,  uses  appro- 
priate means ; in  others  the  projihecy  of  snch  event  as  possible,  proba- 
ble, or  inevitable  may  protect  his  reputation ; and  in  still  other  cases, 
if  prophecy  should  fiiil — the  event,  casting  no  shadow  before  it,  com- 
ing unexpectedly  to  him  as  to  others — his  ability  to  explain  its  cause  is 
very  important.  It  is  therefore  alike  the  duty  and  the  interest  of  the 
obstetric  practitioner  to  study  carefully  the  causes  of  sudden  death  in 
childbirth  and  in  the  first  part  of  childbed. 

Constant  supply  of  oxygen  to  the  organism  and  the  regular  distribu- 
tion of  blood  suitable  for  nutrition  are  the  two  easentials^  for  the  con- 
tinuing of  life — in  other  words,  the  lungs  and  the  heart  must  perform 
their  respective  functions,  and  thus  the  tripod  of  Bichat  is  replaced  by 
a bipod,  for  the  brainless  fowl  lives,  though  it  instantly  perishes  if  de- 
prived of  heart  or  lungs.  In  most  ca.ses  of  sudden  death  the  heart, 
the  ultimum  moriens  of  Galen,  first  sto])s — or,  in  other  words,  death  is 
caused  by  syncope,  not  by  asphyxia.  If  death  begins  at  the  lungs,  the 
fatal  event  is  usually  slow  in  progress ; nevertheless,  it  may  then  in 
1 Op.  ciU  ’ Strauss. 
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some  instances  be  sudden,  as  from  pulmonary  embolism,  just  as,  on  the 
other  hand,  cardiac  death  does  not  always  occur  even  rapidly.  In  still 
other  cases,  lungs  and  heart  may  both  fail,  the  failure  of  neither  being 
the  exclusive  cause  of  death. 

Without  designing  or  desiring  to  classify  the  causes  of  sudden  death 
as  cardiac  or  pulmonary  or  cardio-pulmonary,  when  observed  by  the 
obstetrician,  I shall  present  the  chief  immediate  causes  of  sudden 
death  during  or  after  labor. 

1.  Death  from  Mental  Emotion. — The  fact  that  syncope  may 
be  caused  by  a strong  mental  impression,  as  feai’,  anger,  joy,  or  sorrow, 
is  familiar  to  the  profession  as  well  as  to  the  public.  A reasonable 
supposition  is  that  in  such  cases  the  impression  upon  the  brain  is  first 
reflected  to  the  bulb,  then  probably  through  the  pneumogastric  nerves 
the  bulb  itself  arrests  the  action  of  the  heart,  and  hence  the  sudden 
paleness,  the  cerebral  ansemia,  and  the  syncope.^  AVundt,  adopting 
Kant’s  classifieation  of  emotions  into  sthenic  and  asthenic,^  says  that 
the  former  kill  by  apoplexy,  and  the  latter  by  cardiac  paralysis,  or 
rather  by  the  interruption  of  cardiac  function  which  energetic  and  per- 
sistent excitement  of  the  inhibitory  nerves  of  the  heart  causes. 

Several  examples  of  sudden  death  from  great  joy  are  recorded  by 
Tuke  in  his  well-known  work,^  and  Montaigne  has  narrated'*  one  of 
the  most  striking  instances  in  which  such  death  was  caused  by  profound 
sorrow.  The  familiar  lines  uttered  by  Malcolm  in  Macbeth  show  that 
the  great  master  of  tragic  poetry  recognized  the  truth  that  deep  grief 
might  cause  fatal  syncope : 

“ the  grief  that  does  not  speak 
Whispers  tlie  o’erfraught  heart,  and  bids  it  break.”® 

* Strauss : Nouveau  Dictionuaire  de  Medecine  el  de  Chirurgie  pratiques,  t.  34. 

^ Elements  of  Physiological  Psychology. 

® Illustrations  of  the  Influence  of  the  Mind  in  Health  and  Disease. 

* Tlie  story,  as  told  by  Montaigne  in  his  Essays,  is  the  following;  “In  the  war  that 
Ferdinand  made  upon  the  widow  of  King  John  of  Hungary  about  Bnda,  a man-at- 
arins  was  particularly  talten  notice  of  by  every  one  for  his  singular  gallant  behavior 
in  a certain  encounter,  and,  unknown,  higlily  commended  and  lamented,  being  left 
dead  upon  the  place,  but  by  none  so  much  as  by  Eaisciac,  a German  lord,  who  was 
infinitely  enamored  of  so  rare  a valor.  The  body  being  brought  oil',  and  the  count, 
with  the  common  curiosity,  coming  to  view  it,  the  armor  was  no  sooner  taken  of!’  but 
he  immediately  knew  him  to  be  his  own  son — a thing  that  added  a second  blow  to 
the  compitssion  of  all  the  beholders;  only  he,  without  uttering  a word  or  turning 
away  his  eyes  from  the  woeful  object,  stood  fi.xedly  contemplating  the  body  of  his  son 
till  the  vehemency  of  sorrow,  having  overcome  his  vital  spirits,  made  him  sink  down 
stone-dead  to  the  ground.” 

® Tlie  same  great  poet  has,  in  his  Julius  Ccesar,  represented  Cresar’s  death  as  not  the 
consequence  of  injury  inflicted  upon  his  body,  but  of  profound  emotion: 

“ For  when  the  noble  f’tesar  saw  him  stab. 

Ingratitude,  more  strong  than  traitors’  arms. 

Quite  vanquished  him:  then  burst  his  mighty  heart.” 
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The  greater  nerv^ous  susceptibility  of  woman  than  of  man,  and  its 
notable  increase  during  pregnancy,  would  explain  the  special  liability 
she  would  then  have  to  be  injuriously  affected  by  a profound  emotion, 
whether  of  iiain  or  of  pleasure.  It  has  sometimes  happened  ^ that  a 
premature  labor  has  been  thus  caused,  and  in  rare  cases  this  labor  has 
been  soon  followed  by  death.  But  such  untowai’d  results  are  probably, 
as  a rule,  only  consequent  upon  powerfully  depressing  emotions  or  those 
which  by  Kant  were  called  asthenic,  such  as  great  sorrow,  grief,  or  fear 
suddenly  occurring.  In  case  death  follows  this  premature  labor,  it  may 
be  explained  as  caused  by  exhaustion,  or  the  immediate  cause  may  be 
hemorrhage  from  uterine  atony,  this  atony  itself  being  the  result  of 
the  prostrate  condition  pf  the  sy.stem. 

Chevallier  has  collected  and  narrated  cases  of  sudden  death  occur- 
ring to  puerpera)  which  he  attributed  to  idiopathic  a.sphyxia.  But, 
as  remarked  by  INIeClintock,^  “ some  very  competent  authorities  look 
upon  the  mortal  affection  described  by  M.  Chevallier  as  merely  a form 
of  syncope.”  Undoubtedly  the  latter  term  is  the  coiTeet  one.  It  is 
remarkable  that  several  of  the  eases  adduced  were  those  in  which  death 
followed  a strong  emotion — in  other  words,  they  were  instances  of  fatal 
emotive  syneoi)o.  One  of  these,  for  example,  taken  from  ^Morgagni, 
was  that  of  a multipara  who  after  an  easy  labor  was  delivered  of  a 
girl,  her  husband  and  she  both  being  desii’ous  of  a boy  ; the  .sex  of  the 
child  was  imprudently  told  her : she  was  affected  with  such  deep  sor- 
row that  her  pulse  beciame  weak  and  her  skin  cold,  and  in  a few  hours 
she  died  ; the  autopsy  presented  no  satisfactory  cause  of  the  fatal  result. 

IMcClintock  quotes  from  Travers  the  following  case  : “ A young  lady, 
happily  married,  imjiressed  probably  by  some  unexpectedly  fatal  occur- 
rence in  the  circle  of  her  friends,  entertained  from  the  commencement 
of  her  pregnancy  a morbid  fear  of  death  in  childbii’th,  which,  although 

Both  these  quotations  attribute  tlie  failure  of  the  heart  to  its  rupture ; and  this  acci- 
dent is  quite  i)ossible  from  emotional  causes.  In  Dr.  Stroud’s  well-known  work, 
Treatise  on  the  Physical  Cause  of  the  Death  of  Christ,  London,  1847,  the  author  main- 
tains the  view  that  this  cause  was  agony  of  mind  producing  rupture  of  the  heart. 
In  a recent  volume  by  Sir  Risdon  Bennett,  M.  D.,  etc.,  entitled  The  Diseases  of  the 
Bible,  London,  1887,  this  eminent  physician  discusses  the  subject  and  fully  accepts 
Dr.  Stroud’s  conclusion. 

* Probably  one  of  the  earlie.st,  if  not  the  earliest,  of  all  instances  of  premature  labor 
caused  by  emotional  disturbance,  the  labor  being  followed  by  immediate  death,  is  that 
recorded  in  sacred  history  concerning  the  daughter-in-law  of  the  high  priest  Eli.  The 
great  novelist  and  the  great  poet,  whose  pictures  are  true  representations  of  reality, 
furnish  similar  examples.  Thus,  by  way  of  illustration,  in  Scott’s  Guy  Manneriug, 
Mrs.  Bertram,  suddenly  learning  the  loss  of  her  little  boy,  and  thus  subjected  to  vio- 
lent sorrow,  has  a premature  labor,  and  immediately  dies.  In  Shakespeare’s  Pericles, 
Prince  of  'Tyre,  Thaisa,  the  wife  of  Pericles,  is  far  advanced  in  pregnancy  when  in  the 
passage  from  Pentapolis  to  Tyre  a storm  arises,  threatening  shipwreck,  and  the  fear 
of  this  brings  on  labor,  and  after  its  termination  death  rapidly  ensues. 

“ Dublin  Medical  Press,  1852. 


SUDDEN  DEATH  DURING  OF  FOLLOWING  LABOR.  107 


umvarranted  by  any  indication,  became,  from  its  continuance  and  in- 
creasing strength,  a source  of  anxiety  to  one  of  her  immediate  and 
confidential  relatives.  She  was  attended  by  a skilful  and  experienced 
accoucheur,  who  was  also  her  relation.  He  assured  me  that  the  labor 
was  iu  all  respects  easy  and  safe,  and  that  not  a single  unfavorable  cir- 
cumstance attended  it.  The  child  was  stillborn  and  imperfect.  The 
mother  died  suddenly  in  six  hours  after  delivery.  Every  region  of  the 
bodv  was  examined  with  care  by  an  eminent  anatomist,  and  presented 
the  appearance  of  health.” 

Mordret  has  taken  ^ from  La  Motte’s  Observations  the  case  of  a labor- 
er’s wife  who  had  to  accept,  though  greatly  dreading,  the  services  of  this 
celebrated  accoucheur  in  a difficult  parturition.  La  Motle  found  an  arm 
hanging  from  the  vulva,  and  he  readily  performed  version  and  delivered 
her  of  a dead  child  ; the  placenta  too  was  delivered,  but  the  woman  was 
trembling,  though  she  had  no  chill,  and  half  an  hour  after  the  labor  died 
without  previous  hemorrhage,  pain,  or  any  other  appreciable  accident. 
Mordret  believes  that  the  death  was  owing  solely  to  fear. 

2.  Death  may  Result  from  Severe  Suffering. — A temporary 
syncope  from  violent  pain  has  been  often  witnessed  not  only  in  females 
but  in  males,  not  only  in  adults  but  in  children.  It  is  not  wonderful 
that  the  sufferings  of  childbirth,  if  veiy  severe  or  pi'otracted,  should 
cause  sudden  death.  Mordret  remarks  that  an  acute  and  continued 
pain  is  the  most  active  enervant,  and  many  times  women  die  in  labor 
or  soon  after,  and  the  fatal  result  cannot  be  attributed  to  anything  else 
than  the  excessive  pains  of  a long  and  difficult  delivery.  The  elder 
Ramsbotham  and  Travers  had  previously  expressed  a similar  opinion. 

WinckeD  refers  to  strong  mental  emotion,  especially  severe  suffering, 
as  a cause  of  sudden  death,  and  states  that  Baart  de  la  Faille  has  col- 
lected 13  cases  of  post-partura  collapse  in  which  neither  embolism  nor 
the  entrance  of  air  was  probable,  but  in  which,  however,  the  entire 
complexus  of  symptoms  had  very  great  similarity  to  cardiac  paralvsis. 

Dr.  Lusk^  lost  a primijmra  two  hours  after  delivery  with  force]is, 
aud  he  attributed  the  death  to  “nerve-exhaustion  and  shock.”  Dr. 
Fayette  Dunlaji,^  in  the  case  of  a patient  dying  a f(;w  hours  after  the 
termination  of  her  labor,  regarded  exhaustion  as  the  cause  of  the 
uidia]ipy  event. 

3.  Death  may  be  Caused  by  Disease  of  the  Heart. — Cases 
of  sudden  death  from  fatty  degeneration  of  the  heart  have  been  rcjiortcd 
by  Purefoy®  and  Jenks®  and  others.  That  of  Purelby  is  as  follows: 

’ De  la  Marie  mbile  dam  Vital  puerperal,  Paris,  1858.  ^ Lehrbuch  der  Geburtshul/e. 

“ Jnumal  of  the  American  Medical  Association,  1884.  ‘ Ibid,  1887. 

‘ Dublin  Journal  of  the  Medical  Sciences,  1855. 

" Transactions  of  the.  American  Medical  Association,  vol.  xxix.,  addrc.ss  in  obstetrics, 
“Tlie  Causes  of  Sudden  Death  of  Puerperal  Women.”  Tliis  address  is  a valuable 
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Tlie  subject  was  thirty-six  years  old  and  a primigravida.  A slioi-t  time 
before  labor  began  she  complained  of  difficult  breathing  and  pr£ecordial 
impression,  and  these  symptoms  increased  in  severity  with  the  progress 
of  parturition ; she  died  during  the  first  stage.  At  the  autop.sy  the 
uterus  and  its  contents  were  found  in  every  respect  normal ; the  os  was 
dilated  to  the  size  of  a crowm-piece;  the  presentation  normal.  The 
abdominal  viscera  were  healthy ; the  lungs  were  in  a state  of  recent 
congestion;  the  pericardium  contained  about  two  ounces  of  reddish- 
colored  serum,  wdiilst  the  heart  was  much  enlarged,  being  in  its  great- 
est length  about  nine  inches  and  from  four  to  five  inches  in  breadth  at 
its  base.  “ This  organ  had  undergone  fatty  degeneration  to  a consider- 
able extent,  with  the  usual  softening  of  its  muscular  fibre,  and  thus, 
being  unfitted  for  its  office,  had  failed  to  fulfil  its  all-important  func- 
tion in  the  hour  of  need.” 

Dr.  Alexander  E,.  Simpson^  has  narrated  the  case  of  a multipara  le.ss 
than  forty  years  of  age  wdio  died  two  horn’s  after  spontaneous  delivery, 
and  the  autopsy  showed  “ a heart  pale  and  soft  and  freely  overlaid  Avith 
fat : ” he  attributed  the  death  “ to  the  exhaustion  attendant  on  the  ju’o- 
cess  of  delivery,  and  the  consequent  failure  in  the  action  of  a feeble, 
fatty  heart.” 

Franz  ^ has  reported  the  case  of  a multipara  wdio  died  just  after  the 
delivery  of  the  placenta,  complaining  of  cardiac  distr&ss;  the  autopsy 
showed  a fatty  and  dilated  heart.  Danyau  in  1852  also  reported  a 
sudden  death  from  the  same  cause  twenty  days  after  labor. 

Rupture  of  the  heart  has  been  in  some  instances  the  cause  of  sudden 
death  of  puerperm.  In  a case  reported®  by  Spiegel  berg  death  occurred 
in  five  minutes  three  days  after  labor,  and  the  autopsy  show'^ed  riqoture 
of  the  left  ventricle  as  a consequence  of  acute  myocarditis.  In  M’Nic- 
oll’s  case*  a wmnian,  two  weeks  after  delivery  followed  by  normal  con- 
vale.scence,  wdiile  getting  out  of  bed,  exclaimed,  “ Oh,  nurse,  something 
has  given  way  ! I’m  fainting.”  She  died  in  twenty  minutes,  and  upon 
post-mortem  examination  there  was  found  an  opening  half  an  inch  long 
in  the  wuills  of  the  right  ventricle,  which  were  very  thin — fatty  degen- 
eration of  the  heart  existed,  although  not  to  any  great  extent. 

In  connection  with  the  first  case  reported  the  views  of  Coste®  may 
be  stated.  According  to  him,  sudden  death  after  delivery  is  due  either 
to  a hemorrhage  or  to  a thrombosis  of  the  pulmonary  artery  or  to  a mjm- 
carditis.  As  hemorrhage  causes  death  more  or  less  ra2iidly,  and  as,  on 

contribution  to  the  subject.  Another  excellent  article  upon  the  subject,  from  the  pen 
of  Dr.  S.  L.  Jepson  of  Wheeling,  W.  Va.,  will  he  found  in  the  American  Journal  of 
ObstctricK,  August,  1872. 

* Coniributionn  to  Obstetrics  and  Gynecology.  ’ Memorabilien,  1874. 

^ Monat.  f.  Geburt.,  xxviii.  * Lancet,  March  20,  18o2. 

® De  la  ^[yocardite  puerp&ale  comme  cause  la  plus  frequentc  de  Marts  suhites  apres  I’Ac- 
couchanent,  Paris,  1876. 
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tlie  other  hand,  tlirombosis  of  the  pulmonary  artery  appears  to  be 
caused  by  a degeneration  of  the  myocardium,  we  may  conclude  that 
sudden  death  after  labor  is  almost  always  the  result  of  myocarditis. 

4.  Death  may  be  Caused  by  Rupture  of  the  Aorta  or  op 
THE  Spleex. — Henricius  has  reported  ^ the  case  of  a multipara  thirty- 
eight  years  of  age  who,  in  the  second  stage  of  labor,  the  uterine  con- 
tractions being  good  and  her  general  condition  excellent,  had  suddenly- 
occurring  spasmodic  contractions  of  the  lower  jaw  and  of  the  members 
for  a few  seconds,  and  then  died.  The  forceps  was  used  five  minutes 
after  the  death  of  the  mother,  and  a child  delivered  which  was  with 
difficulty  resuscitated.  The  auto])sy  showed  rupture  of  the  aorta, 
which  was  attributed  to  increase  of  blood-tension  caused  by  the  violent 
uterine  and  abdominal  contractions  on  the  one  hand,  and  on  the  other 
simultaneous  reaction  of  the  heart  against  this  obstacle. 

Spontaneous  rupture  of  the  spleen  is  a rare  accident,  but  it  has  been 
observed  in  pregnancy  and  during  labor  or  after  : it  is  unnecessary  to 
state  that  such  rupture  is  impossible  without  some  change  in  the  struc- 
ture of  the  organ,  and  that  it  is  rapidly  mortal. 

AVhitney^  has  narrated  the  case  of  a woman  eight  months  pregnant 
in  whom  the  accident  occurred  immediately  after  taking  a meal. 

Sir  James  Simpson^  has  reported  three  cases  of  ruptured  spleen. 
The  first  was  that  of  a woman  to  whom  the  accident  occurred  in  the 
sixth  or  seventh  month  of  pregnancy  ; the  second  patient  a week  after 
delivery  made  some  unusual  muscular  exertion,  complained  of  severe 
abdominal  pain  and  exhaustion,  and  died  in  a brief  time;  the  third 
had  been  delivered  with  forceps,  and  within  two  hours  after  was  dead  : 
an  autopsy  in  each  case  proved  the  nature  of  the  accident. 

Dr.  Hubbard’s^  patient,  a multipara  who  had  been  living  in  a mala- 
rial region  and  had  great  enlargement  of  the  spleen,  died  six  or  seven 
hours  after  the  spontaneous  termination  of  her  labor : the  spleen 
weighed  four  pounds. 

Carl  Schwing®  has  reported  a case  of  death  from  rupture  of  the 
spleen  during  labor : abdominal  section  was  at  once  made,  but  the 
child  was  dead. 

5.  Death  may  be  Caused  by  Some  Oxe  of  the  Accidexts  or 
Compuicatioxs  of  Labor. — Thus  a patient  may  perish  in  eclampsia 
from  acute  asphyxia,  though  usually  when  asphyxia  is  the  cause  of 
death  in  this  disease  it  is  gradual,  or  it  may  be  rapid,  but  rarely  sud- 
den. Inversion  or  rupture  of  the  uterus  may  be  immediately  fatal  in 
either  case  from  hemorrhage  or  from  shock,  or  probably  in  most  cases 
from  the  two  combined.  Hemorrhage  during  labor,  both  Avhen  the 

’ Ceviralbhil  fur  Gynhl-nlnqie,  1S84. 

^ Bontrm  Medknl  and  Surflka!  Journal,  1868.  ^ Edinhvrrih  Medkal  Journal.  1866. 

‘ Boston  Medical  and  Surgical  Journal,  1870.  ‘ Ccutralblalt  Jilr  Gyndkologic,  1880. 
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placenta  occupies  its  normal  site  and  also  when  it  is  previous,  and 
hemorrhage  after  labor,  may  be  the  cause  of  sudden  deatli. 

6.  Pulmonary  Thrombosis  has  in  several  instances  caused  sudden 
death,  but  usually  this  accident  does  not  occur  in  the  earlier  period  of 
childbed,  and  it  is  generally  preceded  by  phlegmasia  alba  dolens.  The 
unhappy  victim  may  have  taken  the  erect  or  sitting  position  after  hav- 
ing been  recumbent  for  days  or  weeks,  or  made  other  slight  exertion, 
and  death  come  suddenly  almost  as  if  from  a thunderbolt. 

But  death  may  be  caused  by  embolism  just  after  labor  as  a conse- 
quence of  artificial  thrombosis  in  a uterine  vessel.  Plerman  and 
Brown  have  reported  the  folloAviug  case : An  iutra-uterine  injection 
of  a solution  of  perchloride  of  iron  was  used  for  post-partum  hemoi’- 
rhage,  and  the  woman  died,  the  death  being  attributed  to  an  embolus 
from  a thrombus  in  the  uterine  vein.' 

7.  Death  jiay  be  Caused  by  the  Entrance  of  Air  into 
THE  Uterine  Veins. — Churchill,  who  almost  alone  among  Avriters 
of  works  upon  obstetrics  very  fully  considers  the  subject  of  sudden 
death  in  the  puerperal  woman,  states*  that  the  absorption  of  air  by  the 
uterine  veins  was  suggested  by  the  younger  Legallois  in  1829,  and  by 
Ollivier  in  1833,  as  being  possibly  the  cause — at  least  of  some — of  the 
sudden  deatlis  after  delivery.  Hervieux,  after  a full  consideration  of 
the  subject  and  the  presentation  of  cases  of  death  apparently  from  air- 
embolism,*  gives  the  following  conclusions:  1.  The  incontestable  real- 
ity of  cases  of  sudden  death  from  the  presence  of  gas  in  the  circulatory 
system  of  lying-in  women.  2.  The  impossibility  of  attributing  the 
presence  of  these  gases  to  cadaveric  cause — that  is,  to  beginning  putre- 
faction ; the  ])roved  chemical  identity  of  these  gases  with  the  gas  of  the 
blood,  and  the  probability  of  their  spontaneous  development  during  life; 
the  necessity  of  attentively  watching  lying-in  women  Avho  have  had 
severe  uterine  hemorrhage,  and,  although  the  introduction  of  air  by 
the  uterine  veins  has  not  been  proved,  the  duty  of  the  practitioner  not 
to  resort  to  intra-uterine  injections  except  with  the  greatest  reserv'e  and 
rigorously  conforming  to  all  the  precepts  of  art. 

Plervieux’s  scepticism  as  to  the  entrance  of  air  into  the  uterine  veins 
is  not  now  at  least  the  voice  of  the  profession,  for  numerous  cases  have 
demonstrated  the  fact.  Thus  in  the  patient  * of  Olshausen  there  was 
employed  while  she  was  in  labor  a uterine  douche  to  hasten  effacement 
of  the  cervix ; she  complained  of  pain,  raised  herself  up  in  bed,  gave 
some  deep  inspirations,  and  died  in  a minute,  xit  tlie  autopsy,  made 
eight  hours  after  death,  bubbles  of  air  were  found  in  the  cardiac  ves- 

* Obstetrical  Journal  of  Great  Britain  and  Ireland,  January,  1880. 

» Theory  and  Practice  of  3IidtL-i/ery,  6th  ed.  * Maladies  puerphales. 

‘ For  these  cases  see  Braun  on  “ Sudden  Death  from  the  Entrance  of  Air  into  the 
Uterine  Veins,”  llwea.  med.  Woch.,  1883. 
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sels,  in  the  uterine  veins,  and  in  the  inferior  vena  cava.  In  Ijitz- 
niann’s  case  four  uterine  douches  were  given  with  Mayer’s  pump  to 
induce  premature  labor ; suddenly  the  woman  became  livid,  and  died 
in  a few  seconds.  The  post-mortem,  made  sixteen  hours  after  death, 
showed  bubbles  of  air  in  the  uterine  veins  and  in  the  ovarian  and  renal 
plexuses.  Gunz  has  reported  the  case  of  a girl  twenty  years  of  age  who 
was  found  dead  in  her  room,  having  between  her  limbs  an  irrigator,  the 
canula  being  in  the  vagina.  She  was  found  to  be  three  months  and  a 
half  pregnant,  and  the  death  was  shown  to  have  resulted  from  the  en- 
trance of  air  into  the  veins,  the  canula  having  penetrated  the  cervical 
canal.  Spontaneous  entrance  of  air  is  illustrated  by  the  following  case: 
A secundipara,  twenty-five  years  of  age,  was  after  an  easy  labor  deliv- 
ered of  her  child  while  lying  upon  her  side ; she  was  then  turned  upon 
her  back,  gentle  massage  used,  and  the  placenta  was  expelled.  The  face 
suddenly  became  livid,  the  respiration  labored,  the  pulse  weak ; after 
vomiting  a little  mucus  and  after  slight  convulsive  movements  she 
became  collapsed,  and  died.  At  the  autopsy  the  uterus  was  found  as 
large  as  the  head  of  a child,  and  its  walls  relaxed.  In  compressing 
the  posterior  wall  and  the  fundus  of  the  uterus  at  the  place  where  the 
placenta  had  been  attached  fine  crepitation  was  heard ; when  the  organ 
was  thrown  into  water  a great  number  of  small  bubbles  of  air  escaped. 
The  parts  of  the  uterus  near  the  cervix  did  not  appear  to  contain  air, 
nor  did  the  veins  of  the  broad  ligament,  the  ovarian  veins,  or  the  vena 
cava. 

Another  instance  is  the  following  : Cord  went  has  given  ^ the  history 
of  a primipara,  twenty-eight  years  old,  who  was  delivered  while  stand- 
ing of  a living  male  child,  which  fell  to  the  floor,  dragging  the  placenta 
and  membranes  with  it.  A “gurgling”  was  heard  by  the  attendants, 
and  the  woman  died  almost  immediately.  At  the  post-mortem  air  was 
found  in  the  uterine  wall  at  the  fundus,  in  the  coronary  vein,  and  in 
the  right  heart. 

Winckel,^  in  referring  to  the  entrance  of  air  into  the  uterine  veins  as 
a cause  of  sudden  death,  I’emarks  that  in  an  examination  during  labor, 
in  the  removal  of  the  placenta  from  the  vagina,  in  the  introduction  of 
the  hand  into  the  uterus  for  the  purpose  of  removing  the  placenta,  the 
introduction  of  air  is  almost  inevitable,  and  that  sometimes  the  con- 
tained air  escapes  with  a quite  audible  sound.  He  also  refers  to  the 
fact  that  if  the  os  uteri  be  closed  and  decomposition  of  retained  mate- 
rial occur  in  the  cavity,  gas  may  enter  the  circulation. 

Madden,^  in  a paper  upon  “Sudden  Death  soon  after  Parturition,” 
gives  among  other  cases  that  of  a woman  who  had  been  delivered  the 
previous  day  with  forceps,  and  who  sat  up  to  urinate,  and  then  took 

* St.  Gcor;ic’n  Iloitpilal  Reports,  London,  187.S.  » Op.  cii. 

’ American  Journal  of  Obstetrics,  /\ugust,  1871. 


112 


DISEASES  AND  ACCIDENTS  OF  LABOR. 


some  warm  wliey  ; a few  minutes  afterward,  while  talking  to  the  nurse, 
she  changed  countenance,  hiccoughed  once  or  twice,  and  expired  almost 
immediately  : the  death  was  attributed  to  the  entrance  of  air  into  the 
uterine  sinuses. 

Krukenberg^  has  suggested  it  j)robable  that  air  may  enter  in  case 
of  Caesarean  operation  when  the  ])lacenta  lies  directly  in  the  line  of 
incision. 

Lauffs  has  collected^  43  cases  of  air  entering  the  uterine  veins.  In 
17  the  accident  was  cairsed  by  injections  into  the  birth-canal,  18  were 
spontaneous,  and  8 resulted  from  the  formation  of  gas  in  the  uterus : 
39  of  the  43  were  fatal,  and  the  presence  of  air  was  proved  by  the 
autopsy  in  31. 

8.  Sudden  Death  may  be  Caused  by  an  Affection  op  the 
Respir.atory  Organs. — Mordret  quotes  from  Devilliers  a case  in 
which  death  occurred  during  labor  five  or  six  minutes  after  sudden 
aggravation  of  the  symptoms  of  pulmonary  congestion.  At  the 
autopsy  no  other  lesion  than  conge.stion  of  both  lungs  was  found. 
La  j\Iotte  has  narrated  a case  in  which  death  occurred  suddenly  after 
labor  from  a severe  attack  of  asthma,  and  Depaul  one  in  which  the 
cause  of  the  fatal  result  was  pulmonary  emphy.sema.  Instances  of 
puerpcra3  dying  from  pneumonia  or  from  pleuro-pneumonia  have  been 
recorded,  but  in  these  cases  the  death  was  rajiid  rather  than  sudden. 
Pulmonary  apoplexy,  however,  may  cause  sudden  death. 

Warren®  has  published  a case  of  death  a few  hours  after  labor  result- 
ing from  pulmonary  oedema. 

Dr.  S.  Sali.sbury^  had  a patient  die  two  hours  after  her  third  labor 
from  pleural  cfFusion,  the  left  pleural  cavity  being  filled,  compre.ssing 
the  lung.  Symptoms  of  pleuritis  had  first  appeared  about  a week 
before,  but  were  not  .serious  enough  to  interfere  with  her  being  up  and 
attending  to  household  affairs. 

There  have  been  thus  pre.sented  the  chief  causes  of  sudden  death 
during  or  after  labor.  It  is  nece.ssarv  to  add  a brief  statement  of  cases 
of  sudden  death  from  exceptional  causes  or  from  those  which  were  con- 
jectured or  entirely  unknown. 

Merriman,  under  the  head  of  “ Dy.stocia  Syncopalis,”  has  given  the 
following  report  of  a ca.se  of  sudden  death  in  which  probably  the 
autop.sy  would  have  failed  to  show  any  organic  lesion  ; “ An  accou- 
cheur was  once  attending  a woman  in  labor  with  her  first  child.  Soon 
after  it  commenced,  and  during  his  absence,  she  fainted  without  any 

‘ Schroeder. 

* Ueber  Eintriil  vnn  Lufl  in  die  Venen  der  GchdiTnntter  hei  iind  nach  der  Geburt.,  Bonn, 
1885. 

® American  Journal  of  Obsieiries,  18.84. 

‘ Boston  Medical  and  Surgical  Journal,  1870. 
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obvious  cause.  On  his  return  the  circumstance  was  mentioned ; but, 
as  by  this  time  she  appeared  perfectly  recovered,  no  further  notice  was 
taken  of  it,  and  slie  was  safely  delivered  without  any  other  unusual 
symptom.  On  the  third  day  after  delivery  she  took  a dose  of  aperient 
medicine,  and,  while  in  the  act  of  relieving  herself,  fell  back  and  im- 
mediately expired.  Probably  no  care  would  have  prevented  this  unfor- 
tunate event.  It  was  perhaps  inexpedient  to  give  the  patient  a purga- 
tive under  such  circumstances  — a clyster  would  have  been  a more 
appropriate  remedy,  and  at  all  events  an  erect  posture  should  have 
been  strictly  forbidden.” 

Charles  has  recently  reported*  a case  in  which  the  death  was  attrib- 
uted by  him  to  ursemic  poisoning. 

Spencer  has  repoi'ted^  the  case  of  an  anaemic  primigravida  who  had 
eclamjisia  and  premature  labor,  giving  birth  to  twins ; sudden  death 
occurred,  and  the  autopsy  showed  a large  quantity  of  blood  in  the 
abdomen,  no  rupture  of  the  uterus,  but  a gastric  ulcer,  with  rupture 
of  an  artery. 

One  of  Madden’s  cases**  is  that  of  a woman  who  died  soon  after 
delivery,  and  the  autopsy  showed  the  cause  of  death  to  be  hemorrhage 
from  rujiture  of  a varicose  ovarian  vein. 

The  late  Dr.  Charles  D.  Meigs  in  1849  directed*  professional  atten- 
tion to  heart-clot  as  a cause  of  sudden  death  in  the  puerpera,  claiming 
to  have  discovered  that  this  accident  most  commonly  depends  “ on  the 
sudden  coagulation  of  the  blood  that  occupies  for  the  time  the  right 
auricle  of  the  heart,  and  in  some  of  the  cases  even  that  which  is  in  the 
ventricle  and  the  pulmonaiy  artery.”  His  theory  was  that  in  conse- 
quence of  hemorrhage  the  coagulability  of  the  blood  being  increased, 
sudden  exertion  caused  fainting,  and  in  consequence  thereof  “ the  blood 
is  likely  to  become  concrete  if  it  but  come  to  a stop  in  the  auricle.” 

Playfair  in  1871  reported®  a case  of  sudden  death  after  labor  which 
he  attributed  to  a thrombus  in  the  right  side  of  the  heart  and  pulmo- 
nary arteries. 

Haughton  has  reported®  the  case  of  a multipara  who  ten  days  after 
normal  labor  left  the  bed  to  evacuate  the  bowels;  sudden  syncope 
occurred,  and  in  forty  minutes  she  died.  There  was  no  post-mortem, 
and  heart-clot  was  suggested  as  the  probable  cause  of  death. 

Dr.  Fordyce  Barker  states that  “observations  have  demonstrated 
that  clots  may  form  both  in  the  ])ulraonary  artery  and  in  the  right 
cavity  of  the  heart  as  a primary  lesion.” 

Pathologists  have  not  settled  the  question  as  to  the  formation  of  a 

* Journal  d’ Accouchcmcnls.  ’ Medical  Press  and  Circular,  1873. 

® Op.  cil.  < Philadelphia  Medical  Examiner. 

* Lonrlon  Oheletrical  Socielij’s  Transactions,  vol.  xiii. 

® Cincinnati  Lancet,  1855.  ■'  Puerperal  Diseases. 
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primary  thrombus  in  the  right  side  of  the  heart  and  in  tlie  pulmonary 
arteries,  some  denying  its  ocenrrenee. 

Therefore  the  spontaneous  formation  of  a eardiac  thrombus  mav  be 
regarded  as  doubtful — referenee  is  not  had  to  such  eoagulation  as  mav 
occur  in  dying — and  too  often  death  from  heart-elot  is  a veil  for  our 
ignorance.  So,  too,  cardiac  paralysis  or  heart-failure  merely  reveals  a 
symptom,  a consequence,  or  an  effect,  the  cause  being  unknown.  While 
usually  the  cause  of  sudden  death  in  labor  or  in  the  jnierperal  state 
may  be  ascertained,  in  rare  instances  this  is  impossible.  Thus  Dr. 
Jackson'  narrates  the  case  of  a woman  who  ten  days  after  her  delivery, 
while  walking  across  the  room,  fell  down  dead,  but  nothing  was  found 
at  the  autopsy  to  explain  the  death. 

The  preventive  tre.vtment  of  this  accident  needs  only  brief  consid- 
eration. Some  of  the  cases  here  presented  carry  their  own  moral,  plain 
to  him  who  reads;  in  other  instances  no  human  .science  and  skill  could 
have  averted  the  fatal  issue — death  was  inevitable. 

It  is  important  that  the  obstetrician  should  know  not  merely  the 
physical,  but  also  the  mental,  condition  of  his  patient ; knowing  the 
latter,  he  may,  by  prudent  speech  and  thoughtful  suggestion  and  wise 
tact,  defend  her  from  perils  to  the  body  that  come  through  tlic  avenue 
of  the  miud.  Coleridge  said  that  he  was  the  most  successful  physician 
in  the  treatment  of  nervous  di.seases  who  was  most  successful  in  inspir- 
ing hope.  No  matter  how  learned  an  obstetrician  may  be  in  a know- 
ledge of  the  phenomena  of  labor,  how  great  his  exjwrience,  and  how 
wise  and  skilful  iu  the  employment  of  artificial  aids  to  labor,  he  makes 
his  qualifications  still  greater  if  he  knows  how  in  all  ca.ses  to  inspire 
hope,  di&si])ating  gloomy  forebodings,  and  sedulously  guarding  patients 
against  all  injurious  mental  influences,  whether  ignorant  suggestions  of 
meddlesome  friends  or  true  statements  made  inai)propriatcly  in  manner 
or  time.  If  ever  a woman  needs  to  have  both  sympathies  and  antijia- 
thies  respected,  it  is  when  enduring,  or  when  she  has  just  endured,  the 
perils  of  childbirth. 

So  far  as  the  actual  mauagement  of  labor  is  concerned,  certain  con- 
ditions liable  to  cause  death  demand  artificial  delivery.  If  the  woman 
has  been  upon  her  side  during  the  expulsion  of  the  child,  and  then 
turns  upon  her  back,  this  change  should  not  be  made  without  compres- 
sion of  the  uterus  through  the  abdominal  wall  during  it.  Intra-ute- 
rine  injections  must  never  be  used  unless  the  indication  is  unequivocal, 
and  then  preferably  by  an  irrigator  rather  than  by  the  ordinary  syr- 
inge; so,  too,  injections  of  a solution  of  one  of  the  iron  .salts  are  to  be 
regarded  as  a last  resort — they  are  rarely  if  ever  required.  Aspiration 
by  puncturing  the  cardiac  ventricle  in  air-embolism,  recommended  by 
some,  has  never  yet  been  tried  in  the  human  subject,  and  would  prob- 

' Boston  Medical  and  Surgical  Journal,  April  7,  1870. 
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ably  only  prove  a desperate  experiment.  Abrupt  changes  of  position, 
and  especially  sitting  up  in  the  early  days  of  the  puerperium,  even  for 
evacuation  of  bladder  or  bowel,  are  to  be  avoided  : such  precaution  is 
especially  required  if  the  woman  was  ausemic  before  her  labor  or  has 
had  post-partum  hemorrhage  or  hemorrhage  during  the  labor.  Mental 
and  physical  rest  is  nature’s  instinct  and  nature’s  law  for  the  puerpera. 

Death  op  the  Mothee  in  Labor  or  in  the  Latter  Part  of 
Pregnancy. — Conduct  of  the  Obstetrician. 

Cases  of  spontaneous  expulsion  of  the  child  after  the  death  of  the 
mother,  not  only  when  in  labor,  but  also  in  pregnancy,  have  been 
reported.  Aveling*  has  collected  44  of  these.  Some  in  this  collec- 
tion must  be  regarded  as  extremely  doubtful,  as,  for  example,  the  fol- 
lowing ; “ Rudolph  Camerarius  tells  us  of  a Sjianish  inquisitor  who 
caused  a pregnant  woman  to  be  hanged  in  1551.  Four  hours  after  the 
death  of  the  unhappy  mother,  while  still  hanging  on  the  gibbet,  two 
living  children  fell  from  her  Avomb.” 

So  too,  the  statement  made  in  Aveling’s  paper,  “ After  the  death  of 
its  mother  a child  may  continue  to  live  in  the  uterus  for  many  hours,” 
is,  in  the  light  of  the  results  obtained  by  artificial  post-mortem  deliv- 
eries, most  improbable. 

Spontaneous  post-mortem  deliveiy  is  usually  caused  by  accumula- 
tion of  ga.ses  from  decomposition  in  the  abdominal  cavity,  causing  .such 
pressure  upon  the  uterus  that  its  contents  are  expelled.  Some,  how- 
ever, have  claimed  that  at  least  in  a few  instances  the  ex]iulsion  of  the 
foetus  resulted  from  the  contractile  poAver  of  the  uterus  still  existing  for 
a time  after  death,  Avhile  the  resistance  of  the  birth-canal  is  lessened. 
Of  course  in  an  age  aa’Iicu  the  old  doctrine  of  a child  escaping  from 
the  uterus  by  its  oavu  poAver  Avas  .still  held,  the  birth  of  a li\’ing  child 
after  the  mother’s  death  Avas  plain. 

Expulsion  of  the  foetus  after  the  death  of  the  mother  is,  of  course, 
a A’cry  rare  occurrence,  aud  still  rarer  are  the  instances  in  Avhich  the 
ex]iulsion  occurred  soon  enough  after  that  death  for  the  child  to  be 
living.  Therefore  it  is  a universally-received  laAV  of  the  profe.ssion 
that  artificial  post-mortem  deliA^ery  should  be  employed  in  all  cases 
in  AA’hieh  the  child  is  li\nng  and  capable  of  living  after  its  extraction. 
The  Avritcr  of  an  essay  upon  this  subject  has  Avisely  taken  as 
its  motto,  “Quern  .serA’are  ]iotuisses,  non  seiwasti,  oceidisti.”  Si.x 
hundred  years  before  the  birth  of  Christ,  Numa  Pompilius  enacted  a 
laAv  directing  that  the  bodies  of  AA’omen  dying  in  pregnancy  should  be 
immediately  opened,  his  object  lieing  thus  to  .sa\'e  citizens  for  the  state. 
Very  probably  post-mortem  artificial  delivery  Avas  much  older,  for  in 

* London  Obstelrical  Socicly’a  Transactions,  vol.  xiv. 
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tile  mythology  of  Greece  the  stories  of  the  birth  of  Bacchus  and  of 
^Esculapius,  each  of  these  being  removed  from  a dead  mother  by  that 
wliich  subsequently  became  known  as  the  Ciesarean  operation,  point  to 
an  earlier  date. 

The  law  of  Numa  Pompilius^  was  observed  in  Venice  in  1608  and 
in  1722;  and  in  1749  the  king  of  Sicily  punished  medical  attendants 
with  death  who  omitted  the  ojieration  upon  pregnant  women  soon  after 
they  expired. 

Hubert  observes  that  the  Church  merely  reproduced  the  injunction 
of  the  Koman  law  in  the  following  decree  of  its  ritual : “ Si  mater 
prtegnans  mortua  sit,  fractus  quam  primum  caute  extrahatur.” 

Of  course  the  child  must  be  living  and  capable  of  continuing  to  live 
after  its  extraction  to  justify  this  operation.  A foetus  born  at  four 
months  may  live  for  an  hour  or  more  : Cazeaux  has  given  an  instance 
in  which  life  continued  for  four  hours.  The  foetus  born  at  five  months 
lives  still  longer,  while  one  born  at  six  months  may  live  from  one  to 
fifteen  days.  Considering  that  we  cannot  know  with  absolute  certainty 
tlie  time  in  pregnancy  when  the  mother’s  death  oc6urs — the  gestation 
may  be  a few  days  or  even  a few  weeks  longer  than  supposed,  and  thus 
the  child  be  undoubtedly  viable — we  do  well  to  adopt  the  rule  given  by 
Ducr^  in  Ids  elaborate  paper:  “Artificial  removal  of  the  child  should 
be  done  in  otherwise  favorable  eases  which  have  attained  to  the  neieh- 
borhood  of  the  sixth  month  of  pregnancy,”  for,  though  this  is  extreme, 
we  will  thereby  be  prevented  from  allowing  a viable  foetus  to  perish  in 
the  abdomen  of  a dead  mother  on  the  ground  of  the  gestation  not  hav- 
ing continued  long  enough.  IMoreover,  we  should  remember,  as  pointed 
out  by  Tarnier,  that  the  usually  accepted  period  of  viability,  seven 
months,  ought  to  be  .shortened,  since  by  the  enqdoyment  of  the  cou- 
veuse  and  of  gavage  many  a child  born  under  seven  mouths  has 
been  saved 

Obstetric  writers  in  referring  to  post-mortem  Csesarean  operation  are 
very  positive  in  urging  its  early  performance.  Thu.s,  Spiegelberg  has 
stated  that,  generally  speaking,  not  more  than  ten  minutes  must  elapse 
between  the  death  of  the  mother  and  the  extraction  of  the  foetus, 
although  there  are  instances  on  record  in  which  living  children  were 
delivered  at  a greater  interval  and  recovered.  Schroeder  said  that  it 
was  only  exceptionally  a child  extracted  more  than  ten  minutes  after 
the  death  of  the  mother  lived ; and  Zweifel  holds  that  a post-mortem 
Ca3sarean  operation  can  only  be  succe.ssful  when  performed  immediately 
or  only  a few  minutes  after  the  death  of  the  mother.  In  Duer’s  val- 
uable table,  including  .55  cases,  the  time  that  elapsed  between  the  death 
of  the  mother  and  the  removal  of  a living  child  was  in  40  as  follows : 
between  1 and  5 minutes,  including  “ immediately  ” and  “ in  a few 

* Aveling.  ’ Amer.  Joum.  of  Obstetrics,  vol.  xii.  “ Coitrs  cT Acconchanents. 
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minutes,”  there  were  21  cases ; between  5 and  10  minutes,  none ; 
between  10  and  15  minutes,  13  cases;  between  15  and  23  minutes, 
2 cases ; alter  1 hour,  2 cases ; and  after  2 liours,  2 cases.  In  addi- 
tion to  the  last  2 cases  given  in  tliis  collection,  it  may  be  stated  that 
Hubert  has  recorded  a third  case  in  which  a living  child  was  extracted 
from  a woman  who  had  been  dead  two  hours. 

In  those  instances  in  which  a living  child  has  been  removed  at  a 
longer  period  after  the  death  of  the  mother  than  the  child  usually  sur- 
vives, and  especially  when  that  period  lasts  as  long  as  an  Iiour,  there 
may  possibly  be  some  doubt  as  to  the  precise  time  of  the  mother’s 
death  being  accurately  known,  for  it  may  not  have  occurred  as  soon 
as  it  was  believed  to,  and  therefore  the  survival  of  the  child  was  not 
so  extraordinarily  prolonged. 

In  determining  the  question  as  to  Avhether  the  child  is  probably  liv- 
ing we  may  be  assisted  by  considering  the  cause  of  the  mother’s  death. 
Thus  if  her  death  be  from  uterine  hemorrhage  or  rupture,  or  if  it  be 
from  eclampsia  or  from  rupture  of  the  heart  or  of  a large  blood-ves- 
sel or  of  the  spleen,  most  probably  the  child  is  dead.  So  too,  if  the 
mother  should  die  gradually,  the  child  in  most  cases  dies  when  she  dies, 
or  even  before. 

Hearing  the  foetal  heart-sounds  is  conclusive  as  to  the  life  of  the 
child ; but  the  opposite  conclusion  must  not  be  drawn  from  our  failure 
to  hear  them,  for  in  rare  instances  these  have  been  unheard  during  the 
entire  pregnancy,  and  then  a living  child  has  been  born.  In  those  cases, 
however,  in  which  the  foetal  heart-sounds,  after  having  been  heard  nor- 
mal in  force  and  frequency,  have  become  irregular,  weak,  either  with 
their  frequency  greatly  increased  or  lessened,  and  finally  ceased,  the 
obstetrician  has  witnessed  the  dying  agony  of  the  foetus  and  extraction 
is  not  indicated. 

In  regard  to  the  method  of  deliveiy,  if  the  labor  be  so  well  advanced 
that  extraction  with  the  forceps  or  by  podalic  version  can  be  promptly 
done,  one  or  the  other  should  be  selected.  It  has  happened  in  the  use 
of  the  foi'ceps  in  these  cases  that  an  apparent  has  been  mistaken  for  a 
real  death,  just  as  a similar  error  has  been  committed  in  tlie  perfoi’m- 
ance  of  the  Caesarean  operation,  though  of  course  the  error  in  the  latter 
is  a more  grievous  one. 

But  in  case  the  labor  is  in  jirogress  when  the  mother  dies,  and  the 
child  cannot  be  at  once  delivered  through  the  natural  passage,  or  if 
death  occur  in  pregnancy,  the  only  resort  is  the  Cassarean  operation. 
In  its  performance  the  practitioner  will  be  guided  by  the  same  rules 
and  use  the  same  precautions  as  if  he  were  operating  upon  the  living 
subject. 

Jsot  only  is  post-mortem  Caesarean  operation  a recognized  means  of 
delivery,  but  also  its  performance  ante-mortem  lias  been  advised  by 
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Lowenhardt  under  certain  uircumstances ; that  is,  during  the  agony 
when  a delay  until  the  mother  is  dead  would  probably  result  in  the 
death  of  the  child.  This  proposition  luus  received  the  indorsement 
of  Spiegelberg:  he  has,  however,  added  this  counsel:  “A  conclusion 
should  never  be  arrived  at  except  after  consultation  with  another 
accoucheur,  nor  should  the  step  decided  on  be  carried  out  except 
with  the  consent  of  the  nearest  relatives  of  the  pregnant  woman.” 
While  on  theoretical  grounds  this  practice  may  be  justified,  it  .seems 
extremely  doubtful  if  most  would  not  revolt  against  it  as  inhuman. 
We  are  required  to  perform  a grave  operation  upon  a dying  woman, 
which  adds  to  her  suffering  and  probably  shortens  her  existence.  Bet- 
ter than  the  consent  of  friends  would  be  her  consent,  obtained  pre- 
viously when  she  is  informed  that  the  disea.se  from  which  she  is  suf- 
fering will  probably  be  fatal  before  her  pregnancy  ends,  and  the  hope 
of  saving  her  child  by  the  proposed  operation  made  known  to  her. 

Diseases  op  the  Mother  with  Reference  to  Labor. 

In  general  it  may  be  asserted,  as  was  stated  by  Desormeaux  and 
Dubois  more  than  half  a century  ago,  it  is  rare  that  a woman  is  so 
enfeebled  by  disea.se  that  siiontaneous  ex])ulsion  of  the  fcEtus,  when  all 
else  is  favorable,  is  impossible;  the  suffering  consequent  upon  uterine 
contraction  evokes  from  the  economy  a high  degree  of  energy,  which 
often,  however,  may  be  followed  by  collapse.  The  woman  suffering 
with  pulmonary  tuberculosis  frequently  has  an  easy  labor,  partly  fi’om 
the  diminished  resistance  of  soft  paifs,  and  partly  too  from  the  fact 
that  the  child  is,  from  imperfect  nourishment,  usually  under  size. 

As  a general  rule,  in  serious  disea.se  of  the  respiratory  organs  the 
child  .should  lie  delivered  artificially,  generally  by  the  forceps.  So  too 
in  ca.se  of  meningitis  ob.servation  has  shown  that  the  uterine  contrac- 
tions increa.se  the  jiatient’s  suffering,  and  even  may  cause  convulsions, 
no  renal  disease  being  pre.scnt ; and  therefore  in  such  a ca.se  prompt 
artificial  delivery  is  indicated. 

Cardiac  lesions  may  present  great  danger  in  labor.  Authorities 
generally  agree  that  the  mo.st  frequent  form  of  disease  of  the  heart 
ob-served  in  pregnant  women  is  mitral  in.sufficiency,^  but  mitral  .stenosis 
is  more  grave,  according  to  both  jMacdonakP  and  Porak.  Marty’s® 
stati.stics  include  15  of  aortic  insufficiency,  5 of  aortic  narrowing,  65 
of  mitral  insufficiency,  3 of  mitral  and  aortic  insufficiency,  40  of  mitral 

* Zweifel,  op.  cit.,  refers  to  a woman  wlio  in  tlie  fourlli  month  of  pregnancy,  when 
about  lying  down  upon  her  bed,  suddenly  fell  to  the  floor,  and  very  soon  expired: 
the  autopsy  showed  absolutely  no  change,  and  no  other  cause  of  death  than  mitral 
insufficiency. 

’ Chronic  Diseasfe  of  the  Heart  in  Reference  to  rre.gnaney  and  Parturition. 

* Dea  Accidents  Gravido-cardiaques,  Paris,  Thesis,  1876. 
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luuTowing,  61  of  mitral  narrowing  and  insufficiency,  and  25  of  mitral 
and  aortic  narrowing  and  insufficiency.  In  13  cases  the  mothers  died, 
and  in  11  the  children  were  stillborn,  while  several  of  the  children 
died  soon  after  delivery. 

Obstetricians  agree  that  cardiac  disease  does  not  contraindieate  the 
employment  of  chloroform  in  labor,  and  indeed  some  a.s.sert  that  the 
]>re.sence  of  the  disca.se  invites  the  use  of  an  anaesthetic.  Very  great 
prostration  of  the  woman,  either  during  or  after  labor,  is  best  counter- 
acted by  frequent  hypodermic  injections  of  sulphuric  ether.  Macdonald' 
taught  that  all  legitimate  means  ought  to  be  used  to  lessen  the  effects 
of  the  down-bearing  efforts,  and  therefore  the  judicious  and  timely 
aj)plication  of  the  forceps,  or,  in  suitable  cases,  the  performance  of  ver- 
sion if  the  second  stage  of  labor  happens  to  be  in  any  way  prolonged. 
In  case  the  quantity  of  amnial  liquor  be  great,  the  early  rupture  of  the 
membranes  is  indicated,  so  that  the  cardiac  space  may  be  less  encroached 
upon  by  the  uterus. 

'WinckeP  states  that  in  8000  deliveries  during  the  last  seven  years 
thei’e  were  22  cases  of  cardiac  disease,  1 only  of  the  women  dying ; 
but  14  of  the  22  were  primiparte,  in  whom  any  serious  complication 
from  cardiac  disease  in  pregnancy,  in  labor,  or  during  the  lying-in  is 
altogether  e.vceptional. 

The  .subject  of  mitral  stenosis  in  relation  to  the  third  stage  of 
labor  is  the  subject  of  a valuable  study  by  Dr.  Berry  Hart.^  He 
observes  in  the  course  of  his  ]iapcr  that  mitral  stenosis  is  in  it.self  a 
serious  cardiac  disease  apart  from  any  j^regnancy,  inasmuch  as  the 
weak  left  auricle  soon  fails  in  its  incrca.sed  duty,  the  lungs  become 
engorged,  and  the  right  side  of  the  heart  dilated.  He  holds  that 
if  free  hemorrhage  does  not  occur  during  the  third  stage  of  labor, 
there  is  returned  to  the  right  side  of  the  heart  the  extra  amount  of 
blood  before  accommodated  in  the  uterine  and  placental  sinuses;  hence 
the  riglit  heart  is  distended  and  pulmonary  engorgement  is  present. 
He  advises  the  tincture  of  strophantlius  if  circulatory  disturbances 
are  pre.sent  in  pregnancy  : this  medicine  is  to  be  continued  during 
the  labor,  delivery  is  to  be  accomplished  as  soon  as  po.ssible,  and 
during  it  chloroform  is  u.scd.  In  the  management  of  the  third 
stage  of  labor  no  ergot  is  to  be  u.sed,  and  the  occurrence  of  hemor- 
rhage is  favorable,  while  its  ab.sence  is  often  followed  by  .serious  .symp- 
toms. Should  the  circulation  become  embarrassed,  as  shown  l)v  irreg- 
ular action  of  the  heart  or  by  dyspnoea,  the  strophantlius  is  to  be 
pushed  and  dry  cups  ajiplied  over  the  heart. 

More  recently  Ballantyne'*  has  published  an  interesting  paper  upon 
‘‘  Mitral  Stenosis  in  Labor  and  the  Puerperium.” 


* Op.  cit. 

® Edinbunjh  Medical  Journal,  February,  1888. 


* Op.  cit. 

* Ibid,  ]\Iarch,  1888. 
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THE  FORCEPS. 

The  obstetric  forceps  may  be  simply  defined  as  an  instrument  com- 
posed of  two  blades,  designed  for  the  extraction  of  a living  child. 

Each  blade  consists  of  a cephalic  portion  adapted  to  the  contour  of 
the  foetal  head,  and  an  external  portion  terminating  in  a handle ; about 
midway  between  the  extremities  is  the  appliance  u.sed  for  maintaining 
tlie  blades,  in  apposition,  commonly  called  the  lock.  In  the  early  for- 
ceps the  cephalic  portion  of  the  blade  was  solid ; in  later  forceps  an 
ovoid  ajierture,  the  fenestra,  has  been  constructed,  whose  longer  axis  is 
parallel  with  that  of  the  blade  which  contains  it. 

Historical. — The  word  “forceps”  is  derived  from  the  Latin /oj’miis, 
warm,  and  capere,  to  .seize.  VirgiE  describes  the  Cyclops  as  handling 
iron  with  the  forceps  while  working  at  their  forges  at  Mount  H2tna, 
and  Ovid  also  mentions  its  u.se  as  a tool. 

The  idea  which  first  suggested  its  construction  was  the  substitution 
of  an  instrument  for  the  human  hand  ; and  this  idea  is  strikingly 
apparent  in  several  of  the  early  models  of  obstetric  forceps.  The 
earliest  instruments  to  which  obstetricians  had  recourse  when  the  hand 
failed  were  those  used  in  the  interests  of  the  mother  only,  and  were 
hooks.  Hippocrates  possessed  an  instrument  for  removing  the  foetus 
from  the  mother ; Soranu.s,  among  his  seven  instruments  for  craniotomy, 
po.ssessed  a hook;  Celsus  had  a similar  instrument;  and  in  Pompeii 
such  hooks  Avere  found  among  exhumed  instruments. 

In  the  eleventh  century  Avicenne,^  a celebrated  Arabian  obstetrician, 
employed  hooks  when  manual  extraction  failed,  and  expre.ssed  the  pos- 
sibility of  extracting  a living  child  with  them.  Ambrose  Par6  (1549) 
constructed  three  hooks  with  Avhich  to  perform  delivery.  And  in  1554, 
Jacques  Rueff'^  of  Zurich  invented,  among  other  instruments,  \\\s  forceps 
longa  et  versa,  with  the  declared  intention  of  delivering  a living  child.'* 

‘ Georgic,  Liber  iv.  173-17.5.  * Ed.  1608,  p.  942. 

’ Cliereau  : “ Forceps,”  Diet.  d.  Sciences  medicnlcs,  Paris,  1877. 

* .Vveling  (The  Chamherlens  and  the  Midwifery  Forceps,  London,  1882)  denies  the 
merit  of  Rueff’s  invention,  clainiinp:  th.at  he  selected  his  forceps,  with  other  instru- 
ments, from  craniotomy  instruments  already  existing.  Aveling  likewi.se  rejects 
Palfyn’s  claim  as  an  inventor. 
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Fig. 


Tliis  was  the  first  expression  of  the  inoffensive  and  conservative  func- 
tion of  tlie  forcc])s.  Shortly  after,  in  1561,  Franco  invented  a valved 
tractor,  resembling  a s])cculum,  designed  for  ai>plication  to  the  head 
of  the  child  without  destroying  its  life.  It  will  be  observed  that 
Huetf’s  forceps  (Fig.  7)  possessed  in  an  undeveloped  form  the  essen- 
tial characters  of  the  modern  i n.strument.  The 
cephalic  portion  of  the  blade  was  expanded  to 
cover  a considerable  surface  upon  the  head,  the 
blades  cro.ssed,  and  the  handles  were  adapted  for  a 
firm  grip.  But  the  merit  of  his  invention  lay  in 
the  establishment  of  the  force])s  as  a conservative 
instrument.  Up  to  this  time  the  arrival  of  a 
“man-midwife”  had  boded  the  death  of  child  or 
mother,  or  both,  as  he  was  never  summoned  until 
natural  delivery  failed,  and  his  only  resource,  in 
head  presentations,  was  the  hooks  so  fatal,  at  best, 
to  the  child.  The  seventeenth  century,  however, 
was  de.stined  to  bring  to  the  notice  of  obstetricians 
the  celebrated  Ghamberlen  (or  Chambellan)  family, 
Engli.sh  ob.stetrieians  for  three  generations.  Pierre 
Chamberlen  (1601-83)  received  degrees  at  Padua, 
Oxford,  and  Cambridge,  and  was  physician-in- 
ordinary to  royal  personages  of  England.  He 
was  a facile  inventor  in  various  fields,  and  com- 
Rueft’s  Forceps  (loM),  af-  municated  to  his  sons,  Hugh,  Paul,  and  Francers, 
ter  ohcreau.  obstetricians,  the  knowledge  of  the  Chamberlen  for- 
ceps.  Hugh  Chamberlen  visited  Paris  in  1670,  hoping  to  rcjdize  a for- 
tune by  the  invention.  He  .sought  Maurieeau,  a famous  obstetrician  of 
that  day,  and  begged  a trial  of  his  in.strument.  He  was  given  a case 
of  contracted  pelvis,  which  he  asserted  he  would  deliver  in  a quarter 
of  an  hour.  After  three  hours  of  violent  effort  he  desisted  from 
exhaustion.  ISIother  and  child  did  not  survive  twenty-four  hours, 
and  ])ost-mortem  examination  revealed  a ruikurcd  uterus.  With  sur- 
jn-ising  boldness  he  revisited  Paris  six  months  after  this  failure,  and 
]>roposed  to  sell  his  secret  to  the  prime  minister  for  a large  sum.  His 
reputation  was  not  savory  in  Pari.s,  and  he  returned  to  Ijondon,  where 
he  shortly  afterward  published  a translation  of  IManriecan’s  Observa- 
tioiis  sur  la  Gro.%se.sse,  in  which  he  claims  the  forceps  as  the  invention 
of  his  father,  his  brothers,  and  himself.  He  also  j3ropo.ses  to  keep  this 
invention  a family  .secret. 

Resolved  to  seek  a new  field  of  gain,  Chamberlen  visited  Amsterdam 
in  1693,  and  sold  his  secret  to  Roonhuysen  at  a large  price.  The  latter 
succeeded  in  carrying  on  a mono]')oly  of  the  forceps  in  Amsterdam  for 
sixty  years  (1693-1753).  In  1747  he  obtained  a munieijial  decree 


HISTORICAL. 


123 


obliging  every  practising  obstetrician  in  Amsterdam  to  purchase  the 
secret,  and  with  his  associates  formed  an  autocratic  medical  association 
which  ruled  obstetric  practice  without  compunction. 

jMeanwhile,  a forceps  resembling  the  Chaniberlen  instrument  was  in 
jirocess  of  introduction  and  use  by  Driidvwater,  an  English  physician 
(1GG8),  by  Van  Salingen  at  The  Plague,  and  Slevogt  of  Jena  (1709). 
Chaniberlen  is  mentioned  in  1G97  as  having  delivered  a child  with 
his  speculum  matricis,  probably  his  forceps.^  In  1716,  Palfyn,  a Dutch 
surgeon,  e.xhibitcd  to  the  Academy  of  Sciences  of  Paris  a forceps  of  his 
invention,  often  styled  “ Palfyn’s  hands.’^  It  was  severely  condemned 
by  La  Motte,  a contemjiorary  authority,  but  the  blades  were  joined  by 
Heister  of  Altdorf  in  1739,  and  it  was  highly  esteemed  by  him  and 
others.  A plea  for  jiriority  in  the  invention  of  the  forceps  has  been 
entered  in  favor  of  Palfyn,  but  it  is  difficult  to  as.sign  an  absolute 
priority  to  any  one  in  the  invention  of  an  instrument  so  gradually 


Fig.  8. 


Palfyn’s  Forceps,  joined  by  Heister  (Chereau). 


developed  and  by  so  many  different  men.  That  Palfvn’s  forceps  as 
joined  by  Heister  (Fig.  8),  was  fairly  efficient,  and  recognized  and 
used  as  a conservative  instrument,  there  can  be  no  doubt.  The  prob- 
lem of  joining  the  blades  was  also  solved  by  Dus6e  (1733),  who  was 
tlie  first  to  jtrovide  an  efficient  fastening  bv  means  of  a mortise  with  a 
pm,  after  crossing  the  blades.  In  1734,  Giffard  and  Chapman  fenes- 

’ Chereau  : loc.  cii. 
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trated  the  cephalic  portion  of  the  blades/  and  Chapman  wrote  in  defence 
of  the  use  of  the  forceps  in  1735.^ 

The  Amsterdam  monopoly  justly  came  to  grief  iu  1732  through 
Rathlaw,  an  obstetrician  of  Amsterdam,  who  refused  to  purchase  the 
secret  of  llounhuysen.  He  communicated  his  grievance  against  the 
monopoly  to  a friend,  a physician  at  The  Hague,  and  he  in  turn,  by 
questioning  a former  student  of  Roonhuysen,  discovered  the  secret. 
The  student.  Van  dcr  Swam,  had  lived  with  Roonhuysen  in  1697  ; his 
curiosity  regarding  his  master’s  secret  had  impelled  him  to  make  fre- 
quent efforts  to  examine  the  forceps,  but  without  success.  While 
attending  a case  Roonhuysen  Avas  summoned  by  the  burgomaster,  and, 
putting  his  instruments  in  a bag,  he  hastily  concealed 
them.  He  had  been  observed  by  Van  der  Swam,  who 
opened  the  bag  in  his  absence  and  took  the  design  of 
the  forceps.® 

Rathlaw’s  “ tire-t6te  ” (Fig.  9),  made  by  him  in 
Paris  in  1732,  was  a modified  Chambcrlon-Roonhm'- 
sen  forceps.  A Avordy  Avar  betAveen  Roonhuysen  and 
RathlaAV  ended  in  the  triumph  of  the  latter  in  1747 
and  the  permanent  defeat  of  the  Amsterdam  monoijoly. 

In  addition  to  his  labors  Avith  the  forceps,  Roonhuy- 
sen sought  to  enrieh  the  armament  of  the  obstetrician  by 
a vectis,  but  even  this  is  assigned  by  critics  to  his  son- 
in-hiAV  Bruin,  and  there  remains  to  him  only  the  doubt- 
ful glory  of  a participation  in  the  conscienceless  enter- 
prise of  Chamberlen. 

All  doubt  as  to  the  exact  form  of  the  Chamberlen  for- 
ceps AA'as  cleared  aAvay  in  1818  by  the  discovery  of  hooks 
and  instruments  formerly  the  j)roperty  of  the  Chamber- 
lens  at  a house  in  Essex  occu])ied  by  them  from  1633  to 
1715.  Among  other  instruments  Carwardine  found  four 
models  of  the  forceps.^  It  will  be  seen  (Fig.  10)  that 
Chamberlen  had  constructed  an  instrument  closely  re- 
sembling the  short  forceps  of  the  ])resent  day.  Had  cu])idity  and  self- 
ishness not  ruled  his  actions,  he  might  justly  hav'e  claimed  one  of  the 
noblest  achicA’cments  in  medicine : as  it  is,  he  furnishes  an  examjile  of 
shameless  grce<l  Avhich  has  earncAl  the  condemnation  of  the  majority  of 
merlicjd  historians. 

Until  1747  the  forceps  possessed  only  the  cephalic  curve,  but  at  this 
time  Levret  iiiA'cnted  at  Paris  a forceps,  longer  than  that  ordinarily 
used,  to  which  he  gaA'e  a pelA'ic  cui’A'^e.  His  model  has  been  generally 


Fjg.  9. 


* Co»ex  in  lifidwiferi/,  London,  1754. 

’ A Treatise  on  the  Improvement  of  Midwifery,  London,  1735. 

’ Chereau  : loe.  oil.  * Medico-Chirnrgieal  Transactions,  vol.  ix. 
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retained  by  French  obstetricians  to  the  present  day.  Levret  (Fig.  11) 
made  no  attempt  to  cover  the  iron,  but  roughened  tlie  liandles  for  a 
firmer  grip.  In  1752,  Smellie  lengthened  the  forceps  in  use  in  Eng- 
land, covered  the  handles  with  wood  and  the  remaining  portion  with 


Fig.  10. 


Chamberlen’s  Forceps. 

leather,  and  joined  them  by  the  lock  which  appears  at  present  in  the 
Simpson  forceps.  He  retained  the  short  forceps  (Fig.  12),  and  con- 
sidered its  use  very  desirable  in  delayed  labor,  urging  that  short  for- 
ceps could  be  applied  often  without  the  patient’s  knowledge,  as  the  fear 
of  operative  interference  was  very  great.  Smellie  hoped  to  popularize 
the  instrument  by  his  short  forceps,  thus  removing  one  of  the  great 
obstacles  to  the  acquisition  of  skill  in  its  use. 

The  gradual  extension  of  the  knowledge  and  use  of  the  instrument 
was  such  at  this  period  that  modifications  followed  each  other  with 
great  rapidity  : as  many  as  fifteen  different  models  of  forceps,  devised 
in  the  year  1833,  represent  the  greatest  inventive  activity. 

The  need  for  long  forceps  was  felt  by  Levret  and  Smellie ; the  dangers 
attending  the  application  of  the  forceps  at  the  pelvic  brim  were  rec- 
ognized by  Smellie ; and  axis-traction  was  perhaps  foreshadowed  by 
Stein  of  Cassel  (1767),  who  prolonged  the  fenestree  of  his  long  forceps 
toward  the  lock,  that  he  might  pass  through  this  space  a band  of  pliable 
material,  and  thus  make  more  advantageous  traction. 

A forceps  with  the  English  lock  and  a moderate  pelvic  curve  was 
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introdnccci  in  Vienna  by  Boer  (1793),  and  continued  in  use  for  many 
years  m the  Vienna  Hospital.  In  1802,  Briinninghausen  inyented  the 


Fig.  11. 


Levret’s  Forceps. 


Fig.  12. 


Smellie’s  Forceps  (Lusk). 


German  lock,  wliieh  exists  at  present  as  modified  by  Naegele.  Among 
tlie  curiosities  ealletl  forth  by  this  jieriod  of  inyention  was  a forcejis 
called  Audibert’s  “aids  to  memory,”  containing,  engrayed  upon  the 
handie.s,  the  pelyic  diameters  and  yarious  useful  data;  aud  also 
Bernard’s  forceps  assembU,  intended  for  the  simultaneous  introduc- 
tion of  both  blades.  In  1801,  Thenance  of  Lyons  constructed  the 
Lyons  forceps,  parallel,  joinetl  by  a band  near  the  usual  location  of 
the  lock,  and  further  united  by  a metal  fa.stening  at  the  extremities 
of  the  handles ; they  remained  in  use  at  Lyons  for  many  years. 
A.ssalini  (Milan,  1811)  devi.sed  .similar  parallel  forceps.  Naegele  in 
1853  perfected  the  lock  and  forceps  which  bear  his  name,  and  gaye 
the  German  obstetricians  their  favorite  instrument. 

But  the  ])roblem  of  the  direction  in  which  traction  should  be  made 
when  the  head  failed  to  descend  continued  to  arouse  the  efforts  of 
obstetric  inventor-s,  and  in  1867,  Hamon  devised  a retroceps  for 
preserving  and  perfecting  flexion  by  grasping  the  occiput.  He  was 
Iireceded  by  Hubert  (1860),  who  invented  an  axis-traction  instrument 
in  which  the  axial  force  was  apjilicd  by  a bar  extended  in  the  arc  of  a 
circle  perpendicularly  downward  from  the  handle  near  the  lock  (Fig. 


IITSTOBICAL. 


127 


13).  In  1868,  Morales  devised  a forceps  iwsscssing  a perineal  curve 
in  addition  to  the  usual  cephalic  and  pelvic  curves. 

It  remained,  however,  for  Tarnicr  (1877)  to  present  to  the  Academy 


Fig.  13. 


of  Medicine  of  Paris  the  forceps  which  bears  his  name,  and  which  is 
most  used  at  the  present  time  for  axis  traction.  His  original  model 
(Fig.  14)  possessed  three  curves,  a pair  of  curved  traction-rods,  and. 


Fig.  14. 


Tarnier’s  Forceps,  first  model. 


in  addition  to  the  usual  French  lock  (with  mortise  and  jiin),  a device 
for  regulating  the  compression  of  the  child’s  head.  Pie  has  sub.se- 
qucntly  abandoned  the  ptn’incal  curve  in  his  later  instruments  (Fig.  15). 

The  HUitory  of  the  Forceps  in  America. — As  might  naturally  be 
expected,  the  forceps  first  used  in  America  was  that  brought  from 
England  and  France.  It  does  not  appear  that  the  aborigines  pos.se.ssed 
any  instrument  for  accelerating  delivery  resembling  the  forceps,  and 
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their  efforts  were  confined  to  changes  of  posture  and  external  pressure 
(Englemann). 

Obstetricians  were  gradually  divided  into  two  classes  by  their  views 
regarding  tlie  principles  governing  the  application  of  the  forceps.  Those 
wlio  applied  the  blades  to  the  sides  of  the  pelvis,  grasping  the  head 
without  regard  to  the  relation  between  the  forceps  and  the  cephalic 


Fio.  15. 


diameters,  adopted  the  Smellie-Simpson  model,  while  those  who  adopted 
the  six  cephalic  positions  of  Bandelocqne  endeavored  to  accommodate 
the  instrument  to  the  head  in  its  various  positions.  Hodge’s  forccp.s, 
justly  styled  by  its  inventor  “ the  eclectic,”  was  constructed  on  the 
model  of  Baudelocqne,  and  represents  the  practical  aji]>lication  of  the 
belief  that  the  forceps  should  be  applied  to  the  head  and  not  along  the 
pelvic  walls. 

Elliott  and  Bcxlford  have  popularized  the  Simpson  model ; the 
studies  of  Davis  of  London  in  perfecting  the  cephalic  portion  of  the 
blades  have  modified  American  insti’umcnts,  as  is  .seen  in  the  forceps 
of  Wallace  and  the  short  in.strnment  of  Sawyer.  Axis  traction  has 
been  chiefiy  effected  by  the  long  forceps  ordinarily  used;  Tarnier’s 
forceps  has  been  modified  by  Lusk.  Minor  modifications  have  been 
made  in  abundance,  but  they  have  served  for  little  else  than  to  attract 
attention  to  the  names  of  their  authors.  Indeed,  Parvin’  mentions 
an  “original”  forceps  which  figured  with  its  inventor’s  name  in  a text- 
book, but  never  passed  beyond  the  shape  of  illustration,  its  actual  con- 
struction never  having  occurred. 

Forceps  of  the  Present  Day. — A brief  illustration  of  the  for- 
ceps in  use  at  present  by  the  greater  number  of  obstetricians  in  different 
countries  will  be  useful  in  explaining  the  origin  of  American  models. 

The  short,  .straight  forceps,  after  Chamberlen’s  model,  is  most  used 
in  England.  In  America  this  instrument  is  n.sed  infrequently,  Simp- 
son’s and  Sawyer’s  .short  forceps,  of  this  variety,  being  chiefly  employed. 
Long  forceps,  possc.ssing  the  pelvic  curve  of  Smellie  and  Levret,  are  in 
general  n.se  among  ob.stetricians  of  vai’ions  nations.  By  the  term 
“forceps”  is  commonly  understood  in  America  various  modifications  of 

* Obstetrics.  1886,  footnote  p.  618. 
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these  original  long  models.  The  number  of  such  modifications,  devised 
to  satisfy  the  preferences  of  operators,  is  so  great  that  foi’  practical  pur- 
poses only  typical  instruments  can  be  described. 

The  English  instrument  most  esteemed  is  that  of  Simjrson.  The 
cephalic  portion  of  the  blade  is  bj  inches  long,  the  fenestra  1 J inches 
wide.  The  blades  are  1 inch  apart  at  their  tips  when  closed,  and  3 
inches  at  their  widest  portion ; the  objeet  of  this  width  is  to  lessen  the 
compressing  power.  The  pelvic  curve  is  not  great,  to  allow  rotation  of 
the  head.  Between  the  cephalic  portion  of  the  blade  and  the  lock  is  a 
straight  portion  or  shank  2f  inches  long,  bent  at  right  angles  at  the 
handle.  The  purpose  of  this  knee  so  formed  is  to  bring  the  lock  with- 
out the  maternal  genitalia:  the  operator’s  finger  may  be  also  placed 
above  the  lock  to  aid  in  traction.  Two  projecting  rests  below  the  lock 
afford  an  additional  security  of  grasp.‘  Simpson’s  forceps  is  a favorite 

with  many  Americans.  Lusk  has 
habitually  used  and  recommended 
the  original  model  of  this  instru- 
ment.^ For  axis  traction  Simpson 
has  modified  Tarnier’s  instrument: 

Fig.  17. 


Fib.  1(1. 


Sinip.soii’s  Forceps. 


Simpson’s  Axis-traction  Forceps : a,  6,  trac- 
tion handle;  c,/,  line  of  traction. 


the  general  form  is  that  just  described  ; the  traction-rods  are  fixed 
tipon  the  instrument. 

The  Naegele  forceps  is  most  used  in  Germany,  although  Simpson’s  is 
frequently  employed,  e.spccially  in  Braun’s  modification.  The  Naegele 
■ ■ Thc.Sde^  of  Midwifery,  1885.  . Midwifery,  1881 
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forceps  resembles  Smellie’s,  but  is  noteworthy  for  its  lock,  which  is  that 
of  Briinninghausen : tliis  consists  of  a pivot  upon  which  is  a flat  button 
fitting  into  a notch  upon  the  opposite  blade.  This  forceps  is  at  present 
made  entirely  of  metal,  with  carefully  rounded  edges  and  without 
crevices  in  which  septic  matter  might  accumulate. 


Fig.  18. 


Naegelc’s  Forceps. 


Fig.  19. 


■Rreiis’  Axis-traction  Forceps. 


The  German  axis-traction  forceps  is  that  of  Brens,  the  traction-rods 
of  which  are  hinged  upon  the  posterior  extremity  of  the  cephalic  por- 
tion of  the  blade,  and  are  non-detachable. 

The  forceps  ordinarily  u.sed  in  France  is  modelled  upon  Lcvret’.s,  as 
exemplified  in  Pajot’s  and  Stoltz’s.  For  axis  traction  Tarnier’s  well- 
known  in.strument  has  not  only  been  adopted  by  the  French,  but  has 
been  extensively  used  by  others.  As  most  recently  constructed  it  is 
without  the  perineal  curve.  This  instrument  is  known  to  Americans 
through  Taisk’s  modification. 

Other  nations  adopt  the  model  advised  by  the  school  of  ob.stetrics 
whose  teachings  are  followed,  and  these  are  usually  the  instruments 
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described.  Parallel  forceps  have  been  principally  con.structed  and 
recommended  by  the  Lyons  School  and  by  Lazarewitch:  they  have 

not  found  wide  adoption. 

Hod-e’s,  Wallace’s,  Elliott’s,  and  Smith’s  may  be  taken  a.s 
American  forceps.  Hodge’s  instrument  was  constructed  upon  the  beliei 


Lusk’s  Tarnier  Forceps. 


Fio.  21. 


Hodge’s  Forceps. 


Fig.  22. 


Wallace’s  Forceps. 


that  the  obstetrician  will  do  best  with  a forceps  suitable  for  ajiplieation 
at  any  portion  of  the  pelvis,  and  to  which  he  is  accustomed.^  The  pos- 
sessor of  a good  long  forceps  absolutely  needs  no  other — an  opinion 
shared  by  the  majority  of  obstetricians.  Hodge  based  his  forceps  upon 
Baudelocque’s  model,  added  Siebold’s  lock,  and  made  the  instrument 
light  and  graceful.  The  cephalic  portion  of  the  blades  is  carefully 
adapted  for  application  to  the  child’s  head  and  at  the  brim  of  the 
pelvis.  The  blade  is  16  inches  long;  the  cephalic  portion  6 inches  in 
length,  with  fenestra  IJ  inches  wide:  the  shanks  are  4 inches  long. 
This  forceps  should  weigh  17  ounces. 

' Pmceedinr/s  Ninth  International  Medical  Congress,  Washington,  1887. 

’ System  of  Obstetrics. 


Fig.  20. 
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The  Wallace  forceps  combines  the  blades  of  Davis  of  London,  which 
were  the  result  of  very  minute  adaptation  to  the  child’s  head,  and  the 
handles  of  Hodge’s  forceps,  with  a lesser  curve.  It  is  1 inch  shorter 
than  Hodge’s  forceps,  with  more  open  fenestrse  and  shorter  shanks, 
giving  greater  compressing  powder : its  lock  is  the  same  and  its  weight 
greater.  Elliott’s  forceps  is  a modification  of  Simpson’s,  15  inches 
long,  and  difiei’s  from  Simpson’s  forceps  chiefly  in  the  omission  of  the 

projecting  shouldei’s  upon  the  shanks ; it  pos- 
sesses also  a ])in  fitted  between  the  ends  of 
the  handles,  to  prevent  undue  compression 
of  the  head.  It  is  intended  for  application  to 


Fig.  23. 
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Elliott’s  Forceps. 


Smith’s  Forceps. 


the  sides  of  the  pelvis  in  the  majority  of  cases.  Smith’s  is  a inodifica- 
tion  of  the  Davis  forceps,  made  more  easily  portable  by  a pivot  and 
rtitchet  in  each  handle,  permitting  them  to  be  taken  apart.  Two  .sets 
of  handles  are  provided,  longer  and  .shorter,  for  use  as  comjiression 
may  or  may  not  be  required.  The  forceps  of  Holt,  Reamy,  and  Miller 
present  various  points  of  comparative  excellence,  and  have  obtained 
local  celcbritv.  Sawyer’s  short  forceps  is  the  principal  American  instru- 
ment of  its  kind;  it  weighs  but  5 ounces,  measures  9|  inches  in  length, 
and  combines  the  blades  of  Davis,  the  .shanks  of  Hodge,  and  Smellies 
lock,  with  hard-rubber  plates  upon  the  handles. 

Among  the  various  applications  of  the  princqile  of  axis  traction,  the 
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effort  to  substitute  flexible  tractors  for  the  ordinary  metal  rods  has 
proven  fairly  successful.  Sanger  has  piissed  flexible  bands  through  the 
posterior  extremities  of  the  fenestrie,  and  thence  through  a rubber  ring 
encirclino-  the  forceps  at  the  handles:  these  bands  terminate  upon  a 
transvei-i^  handle  below  the  lock.  Depaul  has  devised  an  apparatus  of 


cloth  consisting  of  a band  encircling  the  head, 
to  whicli  are  attached  four  tractors;  the  band 
is  adjusted  upon  the  head  by  a long  flexible 
rod  and  is  then  laced  firmly.  This  device  he 
has  styled  the  sericeps. 

Poullet  has  overeome  what  he  considers 
defects  in  Taruier’s  forceps  by  perforating 
the  cephalic  portion  of  the  blades  at  the  junc- 
tion of  the  posterior  two-thirds  with  the  ante- 
rior third,  passing  traction  cords  through  these 
apertures,  which  terminate  in  a handle  resem- 
bling Tarnier’s.  It  is  evident  that  the  sim- 
plicity of  this  device,  and  the  ease  with  which 
it  may  be  added  to  any  long  foreeps  with  which 
an  obstetrician  may  be  familiar,  commend  it 
for  more  extensive  use.  It  is  claimed  that  trac- 
tion by  this  means  leaves  the  head  free  to  mould 
itself  to  the  pelvis  and  to  follow  in  the  best  pos- 
sible manner  the  pelvic  axis.* 

Steavenson  of  London,  at  the  meeting  of  the 
British  Medical  Association,  August,  1888, 
presented  a forceps  resembling  Simpson’s  very 
closely.  As  an  accompaniment  he  had  devised  a blunt-hook  tractor 
which  he  hooked  over  the  lock,  thus  making  downward  traction  in  the 
pelvic  axis.^ 

It  is  evident  that  the  ingenuity  of  the  obstetrician  must  solve  problems 
in  traction  with  the  forceps  as  they  arise.  In  common  with  other  instru- 
ments used  in  medicine,  that  device  is  best  which  is  simplest  and  which 
is  most  perfectly  under  the  control  of  the  skill  and  intelligence  of  the 
operator. 

Good  forceps,  whether  long  or  short,  should  be  made  of  well-tem- 
pered steel,  nickel-jilated,  with  rounded  edges  and  with  smooth  hard- 
rubber  or  metal  handles ; a corrugated  handle  is  objectionable  as 
affording  lodgment  for  septie  matter.  The  pelvic  and  cephalic  curves 
should  be  those  of  one  of  the  approved  models  described.  The  instru- 
ment should  be  sufficiently  heavy  to  be  firm ; the  lock  should  be  easily 


Fig.  25. 


Sawyer’.s  Forceps. 


‘Poullet:  ThSse,  Des  Diverse.i  Espices  de  Forceps,  Lyon,  1883. 

‘The  writer  is  indebted  to  Professor  Parvin,  who  has  recently  brought  it  from 
Europe,  for  permission  to  examine  and  represent  this  instrument. 
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adjustable  and  secure;  many  operators  prefer  a lock  -which  permits  easy 
separation  of  the  blades  and  a slight  rocking  motion. 

The  Function  of  the  Forceps. — The  forceps  is  primarily  a 
tractor,  a reinforcement  of  vis  d tergo  by  vis  d fronte.  Its  functions  as 


Fig.  26. 


Fig.  27. 


Poullet’s  Axis-traction  Forceps. 


Steavenson’s  Device  for  Axis  Traction. 


a compressor,  rotator,  and  lever  are  secondary  and  incidental,  as  is  its 
office  in  preserving  the  perineum  from  rupture. 

Indications  for  the  Use  of  the  Forceps. — Failure  or  delay 
in  the  action  of  the  mother’s  expulsive  forces  is  the  most  frequent  indi- 
cation for  the  forceps.  In  keeping  -with  its  conservative  function,  it 
may  be  said  that  any  cause  necessitating  prompt  delivery,  -when  certain 
conditions  are  fulfilled,  calls  for  the  forceps  in  the  interests  of  mother 
and  child.  Failure  or  delay  in  the  expulsion  of  the  child  may  be 
caused  by  imperfect  maternal  nervous  and  muscular  development; 
exhaustion  from  long-continued  efforts  necessitated  by  mechanical  obsta- 
cles to  delivery  or  caused  by  chronic  anaemia  and  Avasting  diseases ; loss 
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of  blood,  as  in  placenta  pnevia,  causes  I'ailure  of  expulsion  and  calls 
for  the  forceps. 

Mechanical  obstacles  to  delivery  must  be  relative  and  not  absolute, 
however,  to  justify  the  use  of  forceps.  The  form  of  mechanical  obstruc- 
tion most  clearly  an  indication  is  rigidity  of  the  maternal  tissues.  This, 
by  gradually  exhausting  the  peristalsis  of  the  genital  traet,  residts  in 
the  delay  of  tlie  head,  pressure  followed  by  engorgement  of  both 
maternal  and  foetal  tissues,  with  impending  necrosis,  and,  when  tissue 
so  engorged  becomes  infected,  in  general  septic  infection. 

Conditions  Justifying  the  Employment  of  Forceps. — It  is 
generally  held  that  a cephalic  presentation  of  the  foetus  is  a necessity. 
Tarnier,  however,  rejects  the  blunt-hook  in  breech  presentations  when 
the  hook  cannot  reach  the  feet,  and  applies  his  axis-traction  forcejis  to 
the  breech.  The  instrument  is  absolutely  contraindicated  in  other 
presentations. 

The  membranes  should  be  ruptured,  and  also  retracted  over  the  head, 
as  traction  upon  the  membranes  will  tear  away  the  placenta.  The 
external  os  uteri  should  be  so  far  dilated  and  retracted  that  its  edge  can 
bo  scarcely  reached  by  the  examining  finger.^  It  is  also  said  that  the 
os  must  be  as  large  as  the  palm,  or  at  least  larger  than  an  American 
silver  dollar.  It  is  evident  that  the  actual  size  of  the  os  uteri  is  not 
the  only  essential,  but  that  the  degree  of  elasticity  of  the  os  and  cervix 
and  the  size  of  the  head  are  important  factors  in  justifying  the  applica- 
tion of  forceps.  There  must  be  no  mechanical  obstacle  to  delivery 
in  the  maternal  parts  not  surmountable  without  the  exercise  of  great 
force. 

On  the  side  of  the  foetus  hydrocephalus  forbids  the  forceps.  The 
head  of  the  foetus  and  the  biiih-canal  of  the  mother  must  be  propor- 
tionate in  size.  The  head  must  have  moulded  itself  to  the  pelvic  canal ; 
in  other  words,  must  engage.  As  a rule,  the  smaller  fontanelle  must 
be  directed  anteriorly.  In  point  of  time  Pajot  believes  that  when  the 
head  has  remained  stationary  for  two  hours  ujion  the  pelvic  floor  instru- 
mental delivery  is  indicated.  Here,  again,  judgment  must  be  exercised. 
It  is  not  the  exact  length  of  time,  but  the  degree  of  compression  to 
which  soft  tissues  are  subjected  and  the  effect  jiroduced,  whicJi  justify 
interference.  The  head  of  the  foetus  must  be  not  only  of  proportion-s 
ate  size,  but  of  normal  consistence;  the  head  of  a macerated  foetus 
or  the  perforated  head  after  craniotomy  should  not  be  delivered  with 
forceps.^ 

The  application  of  the  forceps  to  save  the  time  and  jiromote  the 
convenience  of  the  obstetrician  is  not  to  be  commended.  The  conserva- 
tive function  of  the  instrument  is  to  be  clearly  kept  in  mind,  and  its 
emjJoymcnt  strictly  limited  to  the  fulfilment  of  that  function. 

‘ Schroeder;  Lehrbwh  der  QehurtshiUfe,  1886. 


“ Ihid. : loc.  cit. 
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The  Application  of  the  Forceps. — It  is  important  that  an 
accurate  diagnosis  of  the  presentation  and  its  position  slionld  be  made 
before  proceeding  to  the  application  of  the  forceps.  In  addition  to 
abdominal  palpation,  a vaginal  examination  should  be  made  just  before 
the  introduction  of  the  instrument,  and  this  should  be  unusually  thor- 
ough. Two  fingers,  or  enough  of  the  hand  to  determine  the  position, 
should  be  employed.  Forceps  eases  are  prolonged,  and  the  patient  is 
usually  subjected  to  more  frequent  examination  than  in  normal  labor. 
Especial  attention  .should  therefore  be  given  to  the  preservation  of  an 
aseptie  condition  of  the  vagina  and  cervix.  A hot  vaginal  douche  of 
dilute  bichloride  solution,  1 ; 4000,  should  be  employed  before  the  vagi- 
nal examination  made  for  diagnosis.  The  hands  and  forearms  of  the 
operator  should  have  been  scrubbed  with  soap  and  hot  water,  rinsetl  in 
clean  water,  and  washed  in  bichloride  solution,  1 : 1000.  The  forcejis 
should  be  cleansed  with  soap  and  hot  water  and  with  a 5 per  cent, 
solution  of  carbolic  acid.  To  lubricate  the  blades  glycerin  and  carbolic 
acid,  3 per  cent.,  or  carbolized  vaseline,  5 per  cent.,  should  be  used, 
the  blade  being  anointed  upon  the  surface  next  to  the  maternal  tissues 
only. 

In  common  with  the  majority  of  European  operatoi>!,  Americans  prefer 
to  place  the  patient  upon  the  back : the  English  choo.«e  the  position  on 
the  left  side.  It  is  well  to  inform  those  of  the  patient’s  family  attending 
her  of  the  intended  use  of  the  forceps;  it  is  generally  sufficient  to  remark 
to  the  patient  that  help  is  about  to  be  rendered  in  a safe  and  speedy  way, 
her  part  in  the  ending  of  her  sufferings  being  the  necessary  change  of 
position  and  the  inhalation  of  an  anaisthetic.  Ether  is  commonly  used  in 
America,  although  chloroform  is  employed  in  other  countries  with  the 
greatest  advantage.  In  women  unusually  self-]iosscssed,  in  whom  deliv- 
ery will  be  comparatively  easy,  an  anajsthetic  may  be  dispensed  Avith ; 
but  in  the  majority  of  forceps  cases  it  should  be  used,  and  its  administra- 
tion should  be  entrusted  to  a reliable  physician  Avhenever  possible.  In 
hospitals  an  operating-table  for  the  deliver}^  of  difficult  ca.scs  may  be 
u.sed  to  ad\rantage.  In  private  practice  the  patient,  when  ana3sthetized, 
shmdd  be  placed  comfortably  across  a bed,  Avhich  .should  not  be  too  low, 
her  hips  brought  well  OA'or  the  edge,  the  legs  being  Avrapped  in  blankets 
and  held  by  assistants ; when  help  is  limited  they  may  be  placed  on 
chairs.  The  obstetrician  should  sit  or  stand  directly  before  the  patient, 
taking  care  that  her  pelvis  is  directly  opposite  him,  and  that  it  remains 
as  much  as  possible  in  this  position. 

Ha\dng  a.ssured  himself  tliat  the  rectum  and  bladder  are  empty,  the 
operator  should  proceed  to  introduce  and  lock  the  instrument.  For 
practical  purposes  the  blades  of  the  forceps  are  knoAvn  as  left  and  right, 
as  they  are  introduced  iqion  the  left  and  right  sides  of  the  mother. 
Hence  Pajot’s  familiar  rule — the  left  blade  to  be  taken  in  the  operator’s 
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left  hand,  and  introduced  on  the  left  side  of  the  mother’s  pelvis. 
Enough  of  the  right  hand,  preferably  the  four  fingers,  sliould  be 
insertetl  in  the  vagina  and  cervix  and  passed  between  tlie  head  and  the 
cervix  uteri  to  eft'ectually  guide  the  entering  blade.  Grasping  the  left 
blade  near  the  lock  with  the  left  hand,  the  operator  allows  it  to  glide 
along  the  palmar  surface  of  the  riglit  hand,  depressing  the  handle  as  it 
j)roeocds.  Failure  to  enter  easily  calls  for  readjustment  of  the  i-ight 
hand,  preceded  by  the  witlidrawal  of  the  blade.  When  the  left  blatle 
has  adjusted  itself  to  the  head,  as  it  should  do  easily,  it  may  be  low- 
eretl,  and  the  hand  of  an  assistant  placed  upon  the  handle  to  prevent 
its  expulsion  during  a uterine  contraction.  The  left  hand  should  then 
be  inserted  upon  the  mother’s  right  side,  and  the  right  blade  similarly 
introducal,  above  the  left.  If  the  forceps  grasps  the  head  in  its  bi- 
parietal  diameter,  the  blades  will  easily  lock.  If  this  is  not  the  case, 
the  blades  may  be  slightly  withdrawn  or  advanced,  or  their  position 
slightly  altered,  when  a second  effort  to  lock  should  be  made.  If  the 
forceps  will  uot  lock  without  considerable  force,  the  obstetrician  has 
reason  to  fear  that  the  presentation  is  not  occipito-anterior.  In  this 
event  the  instrument  should  be  withdrawn,  and  the  obstetrician  should 
take  advantage  of  the  patient’s  antesthetized  condition  to  re-examine 
her;  and  should  the  presentation  not  be  occipito-anterior,  he  may  rec- 
tify it  by  manipulation  or  decide  upon  further  procedures. 

The  application  of  the  foi’ceps  calls  for  gentleness  and  due  delibera- 
tion, and  the  danger  of  including  maternal  tissue  in  its  grasp  should  be 
kept  in  mind.  It  has  been  urged  that  this  danger  is  lessened  by  allow- 
ing the  mother  to  remain  conscious,  as  her  complaint  of  ])ain  on  trac- 
tion would  indicate  violence  done  to  her  tissues.  As  she  will  naturallv 
experience  increased  pain  when  the'  head  advances,  the  operator  should 
not  rely  upon  this  indication  of  improper  adjustment,  but  should  satisfv 
himself  of  the  proper  performance  of  his  own  manipulation. 

Before  discussing  traction  with  the  forceps  it  is  expedient  to  classifv 
to  some  extent  the  various  presentations  and  pelvic  conditions  which 
justify  its  use. 

Forcc])s  eases  naturally  divide  themselves  into  those  in  which  the 
mother’s  liirth-canal  and  the  foetal  head  are  proportionate  in  size,  and 
those  in  which  they  are  disproportionate.  From  the  side  of  the  foetus, 
cases  requiring  the  forceps  may  be  divided  into  those  in  which  descent 
and  rotation  of  the  presenting  part  occur  normally,  and  those  in  which 
they  do  not  occur.  It  is  evident  that  the  full  discussion  of  the  second 
topic  will  open  the  field  of  choice  between  the  forceps,  version,  crani- 
otomy, and  Caesarean  section. 
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The  Forceps  when  the  Head  and  the  Bhith-canal 
Proportionate  in  Size. 

In  Occipito-Anteiuor  Positions,  Descent  and  Rotation  hav- 
ing Occurred. — This  represents  the  most  simple  case  demanding 
instrumental  aid.  Recalling  the  mechanism  of  normal  labor,  it  will 
be  remembered  that  the  foetal  head  is  expelled  from  the  vagina  by  the 
contraction  of  the  abdominal  muscles  of  the  mother,  aided  by  the  com- 
paratively feeble  force  of  the  partially  emptied  uterus.  The  trunk  of 
the  foetal  body  would  remain  in  the  genital  canal  were  it  not  for  the 
expulsive  action  of  the  abdominal  muscles.'  It  will  be  readily  .seen 
that  a patient  whose  abdominal  muscles  are  poorly  developed  will  fail 
to  expel  the  foetus  from  the  genital  canal,  especially  if  the  perineum  be 
rigid  and  the  peristalsis  of  the  genital  tract  be  exhausted.  These  are 
the  cases  met  Avith  among  the  Avell-to-do  when  forceps  must  be  used  to 
terminate  a labor  otherwise  normal.  Traction  in  such  cases  consists  iti 
bringing  the  occiput  well  under  the  pubes,  maintaining  flexion  and 
allowing  extension  to  occur  slowly  and  with  as  little  danger  to  the 
perineum  as  possible. 

Kig  28. 


Forceps  at  the  Inferior  Strait  (Hodge). 


For  the  preservation  of  the  perineum  the  simple  procedure  of  incis- 
ing laterally  the  attenuated  tissues  at  the  lower  third  of  the  vulvar  arc 
is  often  of  considerable  practical  value.  Episiotomy  has  been  considered 
by  some  American  writei’S  on  ob.stetrics  as  a fit  procedure  for  amateurs, 
but  in  the  hands  of  skilled  obstetricians  in  the  Vienna  General  Ho.spital 
the  writer  has  frequently  seen  perinea  saved  by  this  simple  expedient ; 
and  the  teaching  of  these  operators  is  that  it  is  a resource  of  undoubted 
value.  Traction  in  these  cases  will  be  first  downAvard,  then  horizontal, 
until  the  occiput  projects  from  the  vulva,  Avhen  the  face  may  be  lifted 
cautiously  o\'er  the  perineum.  Ti’action  should  be  intermittent,  and 
betAveen  tractions  the  grasp  of  the  forceps  upon  the  head  should  be 

' Schroeder : op.  cit. 
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relaxed  to  prevent  eoinpressiou.  Traetions  should  be  synehronous  with 
uterine  and  abdominal  museular  contraetious : unless  these  are  too  infre- 
quent, it  is  well  to  have  an  assistant  standing  beside  the  patient  steady- 
ing the  uterus  and  pelvis  and  exciting  the  abdominal  museles  and  ute- 
rus to  aetiou  by  moderate  compression  or  friction. 

In  cases  where  the  head  has  not  I’eached  the  perineum,  but  descent 
and  rotation  are  nearly  comjjleted,  many  prefer  to  bring  the  head  well 
down  upon  the  perineum  by  forceps,  thus  rousing  the  expulsive  forces 
through  reflex  nervous  stimulus  from  the  distended  tissues,  and  then 
remove  the  forceps,  allowing  the  expulsion  of  the  head  to  follow.  If 
the  abdominal  muscles  are  not  deficient  or  exhausted,  there  can  be  no 
objection  to  this  practice;  but  unless  the  obstetrician  can  exj3eet  that  the 
final  effort  of  parturition  will  be  a vigorous  one,  he  will  do  well  to  com- 
plete the  labor  instrumentally.  The  force  requisite  for  delivery  under 
these  circumstances  is  a very  moderate  one ; and  the  exceptional  func- 
tions of  the  forceps,  compression,  leverage,  and  rotation,  are  not  required. 
Pile  operator  may  stand  at  the  patient’s  right  side  during  the  emergence 
of  the  head,  grasping  the  forceps  with  the  left  hand,  while  his  right 
supports  the  perineum,  or  the  same  manipulation  may  be  performed 


Fig.  29. 


Protecting  the  Perineum  in  Forceps  Delivery  (Dusk). 


while  standing  before  the  patient.  It  is  in  these  cases  of  muscular 
inertia  that  the  short  forceps  is  jjreferred  by  many  obstetricians. 

Forcers  in  Occipital  Presentations,  when  Anterior  Rota- 
tion Fails.— In  normal  labor  anterior  rotation  is  effected  by  the 
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inclined  planes  of  the  pelvis,  the  resistance  of  the  pelvic  floor,  and  the 
expulsive  forces  of  the  uterus  and  abdominal  muscles.  When,  through 
the  deficiency  of  any  of  these  factors,  rotation  fails,  labor  is  delayed, 
and  the  interests  of  mother  and  child  may  demand  instrumental  deliv- 
ery. The  question  then  arises.  Shall  the  forceps  be  applied  along  the 
sides  of  the  pelvis  and  in  its  axis,  grasping  the  head  as  best  it  may,  or, 
shall  the  instrument  be  fitted  to  the  head,  being  introduced  obliquely  in 
the  pelvis? 

The  experience  of  many  competent  obstetricians  has  proven  that  the 
forceps  may  be  applied  along  the  sides  of  the  pelvis  and  a living  child 
delivered  without  damage  to  foetus  or  mother,  provided  the  grasp  of  the 

instrument  be  relaxed  when 
tractions  are  not  in  force, 
and  the  head  be  allowed  to 
mould  itself  and  rotate  spon- 
taneously. It  is  also  true, 
however,  that  in  ca.ses  where 
the  head  and  the  pelvis  are 
of  normal  proportions  the 
more  skilful  procedure  is 
the  oblique  application  of 
the  forcejis. 

It  is  well  to  try  simple 
means  of  effecting  rotation 
before  having  recour.se  to 
instrumcutal  deliveiy.  The 
patient  may  be  placed  u])on 
that  side  which  is  occupied 
by  the  vertex  ; any  malpo- 
sition of  the  nterns  may  be 
corrected : the  hand  intro- 
duced into  the  vagina  is 
often  an  efficient  means  of 
effi'cting  rotation.  Any 
measure  tending  to  give  the  mother  a brief  resti,  thus  increasing  the 
expulsive  forces,  may  be  employed;  a .stimulant  may  be  given,  but  in 
moderation.  Should  it  be  decided  to  apply  forcej)s,  and  the  position 
having  been  accurately  diagnosticated,  the  in.strnment  .should  be  intro- 
duced in  the  oblique  diameter  of  the  pelvis  opposite  to  that  occupied 
by  the  head  : Pinard’s  direction  is  to  apply  the  blades  at  the  extrem- 
ities of  the  empty  oblique  diameter;  and  this  diameter  will  be  that  in 
which  the  biparietal  diameter  of  the  head  will  generally  be  found. 
Exception  may  be  made  to  the  rule  to  insert  the  left  blade  fir.st:  Tar-, 
nier  countenances  the  introduction  of  the  blade  which  comes  anteriorly 
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The  Forceps  in  Defective  Occipital  Rotation. 


WUEy  HEAD  AND  BIRTH-CANAL  ARE  PROPORTIONATE.  141 


first,  whether  it  be  right  or  loft.  No  rule,  however,  is  invariable  for 
abnormal  cases,  ami  the  peculiarities  of  the  individual  case  and  the 
shill  of  the  operator  will  decide  the  mode  of  application. 

hispecial  care  should  be  observed  in  introducing  forceps  obliquely 
that  the  maternal  tissues  are  well  guarded  from  its  grasp.  The  func- 
tion of  the  forceps  as  a compressor  is  to  be  exercised  in  these  cases,  but 
with  decided  moderation.  Traction  is  made  as  in  normal  rotation, 
downward,  horizontally,  and  upward.  If  care  be  taken  to  allow  the 
head  to  mould  itself  by  relaxing  the  grasp  between  tractions,  injurious 
compression  will  be  avoided  and  the  head  will  gradually  assume  a 
normal  position.  Rotating  or  twisting  motions  with  the  forceps  should 
be  avoided,  and  pendulum  or  oscillatory  tractions  are  contraindicated. 
The  desired  rotation  will  be  best  accomplished  by  the  natural  mechan- 
ism, the  forceps  playing  the  part  of  a reinforcement  of  the  expellent 
forces.  The  forceps  should  rotate  with  the  head,  rather  than  the  head 
bo  forcibly  rotated  by  the  forceps. 

Ix  OcciPiTO-POSTERiOR  P0.SIT10NS. — Should  the  occiput  rotate 
posteriorly,  it  would  be  the  part  of  wisdom  not  to  attempt  its  forcible 
rotation  anteriorly  by  forceps.  The  effort  of  the  obstetrician  should  be 
to  imitate  nature’s  delivery  in  these  cases.  A watchful  delay  in  adopt- 
ing instrumental  interference  is  wisest.  A healthy  mother  rarely  fails 
to  rotate  the  head  anteriorly,  and  signs  of  exhaustion  on  the  part  of 
the  mother  and  failure  in  the  action  of  the  foetal  heart  must  be  jjreseut 
before  hope  of  spontaneous  timely  rotation  is  to  be  abandoned.  When 
these  indications  are  present  delay  should  cease.  The  patient  should 
Tc  anaesthetized  and  the  forceps  applied  to  the  sides  of  the  child’s 
head.  Traction  should  then  be  made  horizontally  until  the  foreheatl 
appears  beneath  the  pubes.  The  grasp  of  the  forceps  may  then  be 
relaxed  to  advantage : the  handles  should  be  lowered  and  a new 
grasp  taken.  The  object  of  this  manoeuvre  is  to  perform  flexion  over 
the  perineum  as  the  head  emerges.  The  operator  then  clears  the  fore- 
head from  beneath  the  pubes,  and  flexes  the  head  gradually  until  the 
occiput  has  passed  the  perineum  and  the  head  is  born.  Laceration  of 
the  perineum  generally  occurs  in  these  cases,  but  the  injury  should  not 
b(!  severe  and  should  be  immediately  repaired. 

There  are  those  who  consider  the  application  of  the  forceps  in 
occipito-posterior  positions  as  a doubtful  expedient,  and  Penrose  ‘ 
describes  a eondition  in  whieh  the  foetal  body  is  so  firmly  grasjied  by 
the  uterus,  the  child’s  abdomen  and  thorax  being  anterior,  that  rotation 
of  the  occiput  is  impossible,  because  the  trunk  cannot  rotate ; he  would 
resort  to  forcible  rotation  or  craniotomy  in  occi])ito-posterior  ]wsitions. 
The  majority  of  ohstetric  authorities,  however,  favor  the  judicious  appli- 
cation of  forceps  in  these  cases. 

' Leclures  at  University  of  Pennsykania. 
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I II  regard  to  tlie  tolerance  of  rotation  on  the  part  of  the  foetus,  the 
rule  that  rotation  of  the  head  beyond  a quarter  of  a circle  is  fatal  to 
the  child  through  injury  to  the  spinal  cord  has  been  disproven  by  Tar- 
nier,  who  has  shown  that  torsion  upon  the  foetal  head  is  not  exerted 
upon  the  occipito-atloid  ligament,  but  is  distributed  along  the  cervical 
spine  : I’otation  beyond  forty-five  degrees  often  occurs  in  spontaneous 
delivery.  Cazeaux  and  Ribemont  confirm  Tarnier’s  conclusions.  Ribe- 
mont  experimented  upon  frozen  specimens,  and  observed  that  torsion 
was  distributed  along  the  cervical  and  dorsal  spine,  while  the  cord 
remained  in  the  centre  of  the  spinal  canal  and  rotated  upon  its  axis.* 
In  Face  Presentations. — In  face  presentations  the  application 
of  the  forceps  should  be  delayed  as  long  as  possible.  When  rotation 
occurs  spontaneously,  the  blades  may  be  applied  to  the  sides  of  the 
head,  care  being  exercised  to  grasp  the  head  sufficiently  far  posteriorly 
to  ensure  a firm  hold.  Extension  should  then  be  maintained,  and 
the  mechanism  of  spontaneous  delivery  in  this  presentation  should 
be  imitated. 

When  rotation  does  not  occur  the  utmost  caution  should  be  observed 
in  using  the  forceps.  All  simple  means  should  be  employed  to  favor 
spontaneous  rotation.  A patient  and  thoi’ough  effort,  with  the  parturient 
amesthetized,  should  be  made  to  rotate  the  chin  anteriorly  by  the  hand : 
it  occasionally  happens  that  when  the  head  is  not  impacted-the  presenta- 

Fig.  31. 


tion  may  be  converted  into  an  occipital  in  the  course  of  this  manipula- 
tion. When  the  head  fails  to  descend  the  forceps  should  not  be  applied 

1 Pinard  : “ Forceps,”  Diet.  Enaje.  deg  Sciences  niM.,  tome  troisieme,  Paris,  1877. 
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when  version  is  possible.’  Carl  Braun  strongly  condemns  the  high 
application  of  forceps  in  face  presentations.  When  descent  has  occurred, 
hut  rotation  is  not  properly  accomplished,  Scliroeder  advises  the  appli- 
cation of  the  forceps,  when  absolutely  necessary,  in  such  a manner  that 
the  concavity  of  the  pelvic  curve  shall  be  directed  toward  that  side  of 
the  pelvis  to  which  the  chin  points  : when  the  chin  is  toward  the  right 
side  of  the  pelvis,  the  forceps  should  be  applied  in  the  right  oblique 
diameter.  The  instrument  should  very  rarely  be  applied  when  the  face 
extends  transversely  across  the  pelvis : in  favorable  cases  Carl  Braun 
admits  tentative  traction,  in  the  hope  that  rotation  will  occur;  the  forceps 
is  to  be  removed  as  soon  as  the  chin  rotates,  and  reapplied  if  needed. 

When  the  chin  rotates  into  the  hollow  of  the  sacrum,  the  rule  that 
forceps  delivery  is  impossible  and  not  to  be  attempted  is  very  rarely  to 
be  disregarded.  It  is  occasionally  possible  to  imitate  the  deliv^ery  of 
an  occipito-posterior  jiosition  and  draw  the  chin  downward  by  narrow, 
straight  forceps  : Taylor’s  straight  forceps  has  proven  an  efficient  instru- 
ment in  his  hands  in  two  such  cases.^  Others  have  rarely  succeeded  in 
this  procedure,  and  it  is  most  exceptional. 

The  Fobceps  applied  to  the  Breech. — The  danger  of  injur- 


Fig.  32. 


ing  the  abdominal  viscera  and  genitalia  of  the  foetus  has  prevented  the 
application  of  the  forceps  to  the  breech.  With  the  introduction  of  his 

' Sohrofder:  op.  oil.  2 y.  Medical  Journal,  Nov.,  18G9. 
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axis-traction  forceps  Tarnier  has  demonstrated  the  possibility  of  deliv- 
ering the  foetus  safely  by  applying  the  blades  in  the  iliac  or  trochanteric 
diameter  of  the  pelvis.  He  has  also  applied  his  forceps  in  the  sacro- 
pubic  diameter,  the  genitalia  occupying  the  fenestra  of  the  blade,  and 
extracted  a foetus  Avithout  injury.  When  the  foetus  lives,  the  instrument 
should  grasp  its  pelvis  in  a transverse  diameter.  When  the  death  of  the 
foetus  has  occurred,  the  only  precaution  necessary  is  the  obtaining  of  a 
secure  hold  with  the  forceps.  Great  gentleness  in  making  traction  is 
recjuisite,  and  in  delivering  a living  child  it  is  well  to  take  every  jjre- 
caution  against  undue  compression. 

The  High  Application  of  the  Fokceps. — By  this  term  we 
undeistand  the  application  of  the  forceps  to  the  presenting  jiart  situated 
at  the  superior  strait  of  the  pelvis.  It  is  evident  that  this  is  a procedure 
attended  by  increased  dangers  to  mother  and  child,  and  hence  the  con- 
ditions which  justify  the  performance  of  the  operation  should  be  clearly 
determined.  Failure  of  the  head  iu  these  cases  to  accommodate  itself 
to  the  pelvic  canal  is  the  cause  of  delay  in  labor,  which  results  in 
gradual  exhaustion  of  the  cxpellent  forces  through  ineffectual  efforts  to 
accomplish  descent.  This  absence  of  accommodation  mav  be  caused  by 
the  malposition  of  a normal  head  through  dislocation  of  the  uterus,  or 
by  disproportion  in  the  size  of  the  head  and  that  of  the  birth-canal.  In 
the  first  instance  the  abnormal  elasticity  of  the  tissues  following  repeated 
parturition  may  result  in  anteversion  of  the  pregnant  uterus  and  the 
delay  of  the  head  in  one  of  the  iliac  fossie : at  labor  the  weakened  lower 
uterine  segment  may  not  possess  sufficient  firmness  to  resist  excessive 
dilatation,  and  malposition  of  the  head,  with  threatened  rujiture  of  the 
uterus,  may  result.  In  these  cases  the  uterus  should  be  replaced,  and 
maintained  in  such  a position  that  the  direction  of  its  axis  favors  descent. 
Efforts  should  be  made  by  manipulation  and  the  employment  of  the 
force  of  gravity  to  dislodge  the  head  and  favor  its  engagement.  This 
will  be  best  accomplished  by  amesthetizing  the  patient  and  endeavoring 
by  external  manipulation  to  correct  the  position  of  the  head.  If  suc- 
cess follows,  ]iressure  downward  and  slightly  backward  should  be  made 
above  the  pubes,  and  maintained  for  a sufficient  time  to  give  the  head 
an  opportunity  to  mould  itself  to  the  sujierior  strait  and  to  commence 
descent.  If  the  head  be  dislodged  and  flexed,  and  pressure  be  made  in 
the  axis  of  the  sujierior  .strait,  the  danger  of  injuring  the  loAvcr  uterine 
segment  will  be  inconsiderable.  Should  engagement  and  beginning 
descent  result,  it  is  a fair  conclusion  that  the  head  and  the  birth-canal 
at  the  superior  strait  are  proportionate  in  size,  and  that  the  application 
of  the  forceps  to  the  head  as  it  has  engaged  at  the  superior  strait  will 
be  successful  and  a conservative  measure  to  both  mother  and  child. 
These  measures  occasionally  result  in  the  rasumption  of  the  forces  of 
normal  labor  and  the  spontaneous  expulsion  of  the  child.  Should  this 
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occur,  the  administration  of  a stimulant  addressed  to  the  nervous  system 
will  often  facilitate  delivery. 

Should  the  high  ajiplication  of  the  forceps  be  indicated,  the  choice 
of  an  instrument  is  important.  Operators  in  maternities  or  who  have 
e.xtensive  consulting  practice  are  accustomed  to  the  use  of  forceps  espe- 
cially constructed  for  axis  traction.  The  average  jiractitioner  may  fol- 
low his  profession  for  years  without  resorting  to  the  high  application 
of  the  forceps,  and  an  axis-traction  instrument  may  not  be  included  in 
his  armamentarium.  The  advantages  of  axis-txaction  instruments  in 
skilful  hands  are  undoubted.  If,  however,  the  practitioner  is  possessed 
of  that  combination  of  judgment,  practical  aptitude,  and  self-control 
which  is  so  important  to  an  obstetrician,  he  will  find  his  long  forceps 
sufficient  for  success.  The  American  models  of  long  forceps  previ- 

Fig.  33. 


ously  described  are  well  adapted  for  axis  traction,  and  have  repeatedly 
proved  competent  for  the  exigencies  of  these  cases.  The  assistance  of 
a professional  friend  or  intelligent  nurse  is  especially  desirable.  Be- 
fore aj)plying  the  foi'ceps  the  obstetrician  should  ascertain  accurately 
by  vaginal  examination  the  position  of  the  head.  Antiseptic  jirecau- 
tions,  as  already  indicated,  should  be  rigorously  observed. 

The  head  will  generally  be  found  engaged  in  an  oblique  diameter  of 
the  pelvis.  The  force])s  should  ordinarily  be  applied  to  the  head,  in 
accordance  with  the  rules  quoted.  If,  however,  the  obstetrician  has 
been  accustomed  to  apjily  his  instrument  to  the  sides  of  the  pelvis, 
especially  if  he  uses  habitually  Simpson’s  forceps  or  a modification  of 
them,  he  will  do  well  to  follow  his  usual  practice.  Should  the  head, 
on  vaginal  examination,  be  found  to  lie  in  the  transverse  diameter  of 
the  pelvis,  the  mode  of  a]iplication  of  the  forceps  is  questionable.  The 
French  admit  rotation,  of  the  occiput  forward  with  the  forceps;  the 
Germans  do  not  apply  the  forceps  until  rotation  has  occurred  ; the 
English  a])ply  forceps  to  the  sides  of  the  jiclvis — a ]n’occdnrc  which  is 
followed  by  the  majority  of  Americans.  This  results,  in  the  greater 

VoL.  n.— 10 
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number  of  cases,  in  the  oblique  adaptation  of  the  blades  to  the  head 
— the  anterior  near  the  coronal  suture,  the  posterior  over  the  parietal 
eminence^  If  the  forceps  be  applied  to  the  head  in  an  oblique  diam- 
eter of  the  pelvis,  the  blades  will  lock  with  ease.  If  the  head  be 

grasped  by  the  forceps  at  the  sides  of  the  pelvis,  the  blades  will  lock 
with  difficulty.  Sufficient  compression  should  be  made  to  ensure  a firm 
grasp,  and  as  delivery  proceeds  the  blades  will  become  properly  applied. 

Traction  should  be  performed  in  the  axis  of  the  jjelvis;  and  the 
determination  of  this  axis  has  been  attempted  by  the  application  of  the 
principles  of  mathematics  in  the  study  of  the  bony  pelvis.  However 
valuable  such  investigations  may  be  to  the  anatomi.st,  for  the  practical 
obstetrician  there  is  need  of  a knowledge  of  the  axis  and  constitution 
of  the  birth-canal  in  the  living  mother.  The  studies  of  Braune, 
Schroeder,  Bandl,  Hofmeier  and  Benckiser,  Pinard,  Boissard,  and 
Hart,  and  Barbour  have  led  modern  obstetricians  to  regard  the  birth- 
canal  as  a cylinder  whose  axis  extends  at  first  downward  and  backward 
until  it  meets  the  sacral  segment  of  the  pelvic  floor,  which  by  the  part 
that  it  plays  in  the  dynamics  of  parturition  turns  the  axis  of  the  birtli- 
canal  to  a direction  upward  and  forward.  The  relation  of  the  inferior 
uterine  .segment  to  the  cervix,  the  pubic  arch,  and  the  superior  uterine 
segment  is  important  in  the  effort  to  avoid  injury  to  the  maternal 
tissues. 

By  reference  to  the  accompanying  illustration  by  Schroeder,^  which  is 
a schematic  representation  of  the  birth-canal  based  on  his  anatomical 
studios,  it  will  be  seen  that  the  genital  tract  at  parturition  may  be  divided 
into  a superior  expulsive  portion,  composed  of  the  muscular  .segment  of 
the  uterus,  and  an  inferior  elastic  tract,  comprising  the  inferior  uterine 
segment,  the  cervix,  and  vagina.  The  axis  of  the  expulsive  portion 
extends  downward  and  backward.  The  axis  of  the  ehistic  division  of 
the  genital  tract  continues  downward  and  backward,  impinging  iqjon 
the  coccyx  and  sacral  segment  of  the  pelvic  floor,  whence  it  is  deflected 
almost  at  right  angles  upward  and  forward.  The  forceps  is  applied  to 
supplement  the  action  of  the  expulsive  portion ; it  must  conduct  the 
foetus  througli  the  ela.stic  division  of  the  genital  tract.  As  the  present- 
ing part  engages  at  the  superior  strait,  it  is  enclosed  by  the  lower  ute- 
rine .segment,  and  often  by  a portion  of  the  cervix.  These  tissues  will  be 
liable  to  injury  from  undue  compression  or  from  the  projection  ante- 
riorly of  the  tips  of  the  blades.  Axis  traction,  then,  shonld  be  made 
downward  and  backward  until  the  head  impinges  upon  the  coccyx  and 
the  pelvic  floor,  when  the  direction  should  be  upward  and  forward  to 
lift  the  head  over  the  perineum.  The  blades  .should  be  so  applied  to 
the  head  that  they  will  not  project  beyond  its  circumference  and  injure 
the  maternal  ti.ssues. 


’ Lusk  : op.  oil. 


^ Lehrbuch  der  GeburtshiUfe,  1886,  p.  1-53. 
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If  the  elasticity  of  the  lower  portion  of  the  genital  traet  be  defieienl, 
the  operator  may  be  called  upon  to  introduce  the  forceps  through  tie 
partially-dilated  cervix  and  inferior  uterine  segment.  This  complica- 

Fig.  34.' 


The  Birth-Canal  at  the  End  of  the  Stage  of  Dilatation  (schematic;  Schroeder);  H,  superior 
expulsive  muscular  segment:  C R,  contraction-ring;  o.  1,  os  internum;  o.  os  externum  ; 
A,  the  inferior  elastic  uterine  segment;  B,  the  cervix ; C,  the  pelvic  floor. 


tion  adds  very  eonsiderably  to  the  dangers  of  delivery,  and  efforts  to 
dilate  the  cervix  by  the  hand  or  Barnes’  dilators  should  be  made  be- 
fore introducing  the  forceps.  Rupture  of  the  inferior  uterine  segment 
may  occur,  following  long-continued  pressure  by  the  head  and  violent 
effoi’ts  at  delivery. 

To  effect  axis  traction  with  the  ordinary  long  forceps  the  handles 
should  be  carried  as  far  posteriorly  as  is  deemed  prudent.  The  ope- 
rator’s stronger  hand  may  then  be  placed  upon  the  handles  at  the  lock 
as  the  fulcrum,  while  the  other  hand  at  the  extremity  of  the  handles 
u,ses  the  forceps  as  a lever.  Dr.  Albert  H.  Smith  was  an  advocate  of 
this  mode  of  operating,  in  which  he  was  expert.  Pajot  by  a similar 
manoeuvre  makes  the  forceps  a lever  of  the  first  or  of  the  third  order 
at  pleasure.  To  perform  this  manipulation  well  requires  strength  and 
dexterity.  Traction  without  it  is  fairly  safe,  and  although  force  is 

' Schroeder:  Lehrbuch  dev  Gebiirlshulfe,  1886,  p.  153,  Fig.  51. 
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wasted  by  pressure  against  the  symphysis  pubis,  still  children  are  not 
infrequently  so  delivered  without  great  damage  to  the  mother. 

Tractions  should  be  gradual,  direct,  and,  during  their  intermittence, 
the  blades  should  be  slightly  separated.  Rotation  will  gradually  occur^ 
and  will  be  completed  when  the  pelvic  floor  is  reached.  While  the 


Fig.  35. 


Smith’s  Axis  Traction  by  Leverage. 


forceps  remains  in  apjjosition  to  the  head  during  traction  many  prefer 
to  partially  unlock  the  blades  between  tractions,  thus  virtually  making 
a new  application  with  each  step  of  rotation.  Smellie’s  (Simjison)  lock 
and  Naegele’s  are  especially  well  adapted  for  this  purpose.  It  is  very 
desirable  that  an  a.ssistant  steady  the  uterus  during  tracrtious,  maintain- 
ing its  axis  in  the  normal  direction  and  stimulating  it  to  conti-action  by 
massage. 

Poullet’s  simple  expe<lient  of  pa.ssing  traction  cords  through  holes 
made  in  the  cephalic  portion  of  the  blades  of  the  ordinary  long  for- 
ceps, or  Sanger’s  similar  device,  by  either  of  which  downward  and 
backward  traction  is  made,  with  the  head  free  to  rotate,  is  to  be  com- 
mended. Lusk’s  modification  of  Tarnier’s  forceps  is,  however,  the 
best  instrument  available  in  America  for  this  purpose.  The  traction- 
rod  is  laid  upon  the  handle,  and  the  blades  are  introduced  in  the 
ordinarj^  manner.  The  compressing  screw  is  occasionally  allowed  to 
remain  unused,  and  should  be  employed  with  caution.  Traction  is 
made  with  the  traction-rods  until  the  head  reaches  the  floor  of  the 
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Fig.  36. 


Traction  with  'I’arnier’s  Forceps. 


Fig.  37. 


Delivery  by  Tarnier’s  Forceps  at  the  Perineum. 


pelvis,  when  the  traction  rods  are 
gra.sped  with  the  handles  and  both 
are  raised  in  guarding  the  perineum. 

Tarnier’s  instrument  has  been  ex- 
tensively used  in  France  and  xVmer- 
ica,  and,  as  modified  by  Simpson,  in 
England.  Its  merits  have  found  rec- 
ognition in  Germany,  and  at  a recent 
meeting  of  the  German  Gynecolog- 
ical Society,  Bumm  and  Sanger  ex- 
pressed their  decided  preference  for 
this  forceps.'  While  downward  trac- 
tion is  effected  by  the  rods,  the  han- 
dles afford  an  index  of  the  position 
of  the  head,  and  should  be  allowed 
to  rotate  freely  as  the  head  advances. 
Tarnier  has  abandoned  the  ]ierineal 
curve,  which  Lusk  retains. 

In  the  cases  under  consideration, 
in  which  the  head  and  birth-canal 
are  proportionate  in  size,  there  is  no 
occasion  for  the  use  of  the  forceps 


' Miinchener  mecl.  Wochenuchrifl,  No.  25,  1888. 
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as  u lever,  or  directly  a.s  a rotator,  or  as  a compressor,  further  than  in 
securing  a firm  grasp.  The  proportionate  size  of  the  head  and  birth- 
canal  having  been  ascertained,  the  primary  function  of  the  forceps, 
traction,  is  all  which  is  desired  in  supplementing,  in  a conservative 
manner,  the  expulsive  forces  of  the  mother. 

The  Forceps  when  the  Head  and  Birth-Canal  are  Dis- 
proportionate IN  Size. 

When  the  Fcetus  is  Abnormally  Large. — The  explanation  of 
the  factors  potent  in  determining  foetal  sex  and  development  has,  in 
common  with  other  obstetric  hypotheses,  undergone  recent  modification. 
Schroeder  and  Balzer  have  found  a progressive  increase  in  the  size  of 
the  head  after  the  third  birth.  Schroeder  observed  that  the  head  of  a 
first-born  is  susceptible  to  much  greater  moulding  than  the  heads  of 
children  born  subsequently.  The  belief  that  the  individual  more  pro- 
nounced in  type  and  development  gives  his  sex  to  the  foetus  is  reason- 
able, and  awaits  disproval.  An  extensive  statistical  and  literary  review 
of  the  influences  determining  foetal  development  by  La  Torre'  results  in 
the  conclusion  that  the  degree  of  foetal  development  depends  largely 
upon  the  health  of  the  father : if  he  be  healthy,  the  size  of  his  head 
and  shoulders  and  his  stature  decide  the  corresjjonding  peculiarities  of‘ 
the  foetus.  The  weight,  .stature,  and  health  of  the  mother  exercise  a 
comparatively  slight  influence  upon  the  foetus.  The  supposed  increase 
in  size  of  the  products  of  successive  conceptions  has  not  been  observed, 
and  the  foetus  of  the  primijiara  is  as  large  as  any  which  she  bears  in 
subsequent  labors.  It  is  ea.sy  to  understand,  on  this  assumption,  the 
case  of  a fully-developed  foetus  borne  by  a deficiently-developed 
mother.  In  cases  of  repeatal  pregnancy,  with  a history  of  a normal 
first  labor,  it  will  often  be  found  that  the  father  of  the  first  child  was, 
like  the  mother,  inferior  in  type  and  develo])ment,  while  the  subsequent 
conceptions  occurred  by  a second  husband  whose  development  and  type 
are  normal.  If  summoned  to  attend  one  of  the  later  labors  of  such  a 
patient,  the  obstetrician  can  obviously  base  no  prognosis  on  the  history 
of  the  first  labor,  because  the  conditions  of  the  second  are  e.ssentially 
different.  If  these  ca.ses  are  seen  sufficiently  early,  the  induction  of 
labor,  as  now  practised  under  antiseptic  precautions,  is  indicated  at  the 
eighth  month,  and  offers  a very  favorable  prognosis  for  the  mother. 
Thus,  Strauch  rejiorts  28  induced  labors  by  the  introduction  of  a 
bougie  under  strict  antisepsis,  with  a maternal  mortality  of  nil.^ 
Wyder  reports  306  cases  of  induced  labor  by  similar  methods  with 
mortality  3.96  per  cent.®  The  fcetal  mortality  attending  induced  labor, 

* Nouvelles  Archwes  d’ Obstetrique  et  de  Gynecologie,  Nos.  6,  /,  8,  and  9,  1888. 

^ Archivfur  Oynakologie,  Band  xxxi.  Heft  3.  ® Ibid.,  Band  xxxii.  Heft  1. 
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which  Straueh  c.stimatcs  at  55  i)cr  cent.,  .■jhoiikl  lead  the  ob.stctnciaii  to 
give  the  mother  and  her  friends  the  choice  of  this  procedure  or  Caesarean 
.section.  The  latter  operation  would  be  done  in  such  a case  upon  what 
Gustav  Braun  has  exemplified  as  the  relative  indication.*  The  pro- 
posal to  ajiply  forceps  to  a head  of  greater  proportionate  size  than  the 
maternal  pelvis,  although  the  latter  be  .symmetrical  or  normal,  is  based 
upon  the  supposition  that  such  compression  can  be  made  by  the  instru- 
ment as  to  reduce  essentially  the  diameters  of  the  foetal  head,  either  sym- 
metrically or  in  a manner  known  to  the  operator  and  under  his  control. 
The  practical  fallacy  of  this  hypothesis  was  early  shown  by  Pfitrequin,^ 
Delore,®  and  Budin,^  whose  experiments  show  that  compression  of  the 
head  in  one  diameter  is  followed  by  an  increase  in  another  diameter. 
Fchling®  and  Keller®  have  observed  that  compression  of  the  head 
equably  upon  all  sides  results  in  a symmetrical  diminution  in  vol- 
ume, caused  by  the  recession  of  blood  and  cercbro-sjiiual  fluid.  This 
may  be  taken  as  a jjhysiological  compression,  which  is  undoubtedly 
present  in  normal  labor.  It  affords  no  proof,  however,  that  a large 
head  can  be  so  lessened  in  its  diameter  by  forceps  that  it  will  engage  in 
a pelvis  proportionately  much  smaller. 

Recent  experiments  upou  the  effect  of  compression  of  the  foetal  skull, 
by  Murray,^  illustrate  the  results  of  very  imjderate  jjressure  in  the 
occipito-froutal  diameter.  Compensation  results  in  tliese  cases  by  the 
sliding  of  the  occipital  and  frontal  bones  under  the  ends  of  the  parietal 
bones,  with  vertical  elongation  of  the  skull  : the  transverse  diametere 
are  not  enlarged  by  moderate  pressure.  Axis  traction  with  moderate 
2)ressiu’e,  when  the  head  had  engaged  transversely,  would  bring  the  axis 
of  elongation  into  the  pelvic  axis,  enabling  delivery  to  proceed  and  imi- 
tating the  natural  phenomena  of  labor. 

Compression  made  in  e.xccss  of  this  physiological  phenomenon  can 
result  only  in  distorting  the  head,  injuring  the  brain,  and  wounding 
the  maternal  tissues.  It  is  evident  that  the  hydrocephalic  head  .should 
not  be  grasped  by  forceps,  because  the  danger  that  the  blades  will  slip 
is  very  great,  and  rupture  of  the  uterus  has  resulted  from  such  an  acci- 
dent. The  hydrocephalic  head  should  be  punctured  by  a fine  trocar, 
and  sufficient  fluid  removed  to  allow  labor  to  terminate  spontaneously, 
01’,  ]n’cferably,  to  enable  the  obstetrician  to  perform  version. 

AVhen  the  Fcetus  is  Abnormaeey  Smaee. — The  application  of 
the  forceps  to  a head  inferior  in  size  to  the  birth-canal  is  rarely  indi- 
cated. The  great  majority  of  obstetricians,  of  all  nations,  agree  in 
preferring  version  in  this  condition.  Should  the  os  but  jiartially  dilate, 

' Wiener  Mcdizinische  PreMe,  No.  9,  1888.  ’ Trnile  d’Anatomie  t(ypo^aphi(]ue. 

’ Gazette  hibdom.,  1865.  " Dc  la-  THe  d.n  Fn-bis  an  Point  de  Vue  de  I dbelHrique. 

* Arch,  ftir  Oyniikol.,  Band  vi.  p.  68.  “ Dissertation,  Erlangen,  1877. 

' Edinburgh  Med.  Journ.,  Nov.,  1888,  p.  417. 
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and  ineflFectnal  labor-pains  threaten  tlie  exhaustion  of  the  patient,  it 
may  possibly  be  admissible  to  introduce  narrow-bladed  forceps  within 
the  uterus,  dilate  the  os  with  the  head,  and  deliver  the  child.'  But 
spontaneous  delivery,  with  speedy  labor,  is  the  rule  when  the  foetus  is 
abnormally  small,  and  version  is  indicated  when  interference  is  jus- 
tified. 


Forceps  in  Contracted  Pelves. 

Recent  .studies  in  the  anatomy  of  the  birth-canal,  the  perfecting 
of  the  Ciesarean  operation,  and  antisepsis  have  altered  very  materi- 
ally the  beliefs  of  obstetricians  regarding  the  indications  for  the  use 
of  the  forceps  in  contracted  pelves.  But  little  more  than  ten  years  ago 
Tarnier’s  forceps  had  not  been  invented  ; the  anatomical  division  of 
the  uterus  into  expulsive  and  elastic  .segments  had  not  been  made; 
Siinger’s  operation  w;is  unknown  ; and  antiseptics  were  not  understood 
and  were  irrationally  used.  Each  of  these  data  is  an  important  factor 
in  determining  the  means  to  be  employed  in  effecting  delivery  through 
a contracted  pelvis.^ 

The  growth  of  knowledge  regarding  these  cases  has  limited  the 
forceps  to  its  original  function — a tractor  and  a conservative  instru- 
ment for  mother  and  child.  In  well-appointed  maternities  the  obstet- 
rician will  become  aware  of  disprojwrtion  in  the  size  of  the  pelvis 
before  labor,  if  the  patient  remains  for  .some  time  in  the  wards,  from 
the  routine  examination  of  pregnant  women  by  pelvimetry  and  palpa- 
tion and  auscultation.  He  may  then  induce  labor,  and  thus  .secure 
more  favorable  conditions  for  delivery  than  would  otherwi.se  obtain. 
Should  he  be  called  to  a patient  having  a contracted  pelvis  and  already 
in  labor,  the  history  of  a previous  labor  may  give  him  a valuable  cue. 
If  the  patient  be  a primipara,  it  becomes  nece.s.sary  to  a.scertain  the 
form  of  pelvic  disproportion  present,  the  comparative  size  of  the 
foetus,  and  to  consider  any  anatomical  peculiarities  which  the  patient 
may  have  as  a primi]iara  which  are  factors  in  choosing  a mode  of 
treatment.  The  form  of  pelvic  disproportion  may  be  determined  by 
external  pelvimetry,  by  internal  measurements  if  the  head  has  not 

‘ The  writer  once  had  occasion  to  apply  forceps  to  the  head  of  an  undersized  fretus 
at  the  pelvic  brim  in  a woman  markedly  sypliilitic,  in  wlio.se  cervi.x  sypliilitic  cica- 
tricial tissue  prevented  dilatation.  By  the  exercise  of  the  greatest  caution  mother  and 
child  were  uninjured.  The  blades  grasped  the  head  over  the  face  and  occiput,  but 
normal  rotation  occurred  during  delivery  by  intermittent  tractions. 

’An  interesting  discus.sion  on  version  vs.  forceps  in  contracted  pelves,  between  Goodell 
and  El  wood  Wilson,  is  found  in  Trans.  Phil.  Obslet.  Soc.,  Afay,  1875.  Goodell  cham- 
pioned version,  quoting  extensively  from  modern  ob.stetricians,  while  Wilson  advanced 
arguments  for  the  supremacy  of  the  forceps.  The  discussion  illustrates  the  progress 
of  obstetric  science  and  the  opposition  which  partisans  of  the  forceps  have  made  to 
other  modes  of  treatment. 
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onj^aged  in  such  a maiuici-  as  to  make  the  sacral  pi’omuntory  inaccessible, 
and  by  the  position  of  the  child’s  head  if  it  has  engaged.^ 

In  flat,  non-rhachitic  pelves  the  head  will  often  be  found  with  its 
owipito-frontal  diameter  in  the  transverse  diameter  of  the  pelvis,  while 
the  parietal  eminences  occupy  different  pelvic  planes.  In  symmetrically 
contracted  pelves,  should  the  head  engage,  the  vertex  wdl  descend,  the 
occipito-frontal  or  suboccipito-bregmatic  diameter  occupying  an  oblique 
pelvic  diameter  or  possibly  the  conjugate.  But  each  contracted  pelvis 
is  peculiar  in  its  configuration,  and  hence  the  variation  in  the  position 
of  the  head  and  its  degree  of  moulding  in  these  cases.  Should  the 
pelvic  disproportion  be  very  great,  the  head  will  be  found  above  the 
pelvic  brim,  often  in  an  iliac  fossa.  The  comparative  or  projioi  tionate 
size  of  the  head  can  best  be  determined  by  the  procedure  of  ^liiller' 
and  Hofmeier,  pressing  the  head  downward  into  the  pelvic  canal  by 
force  applied  above  the  pubes.  If  the  head  has  begun  to  descend,  the 
possibility  of  its  further  progress  may  be  estimated  by  locating  with 
the  examining  Huger  the  spines  of  the  ischia ; if  the  head  with  its 
greatest  biparietal  diameter  lias  passed  a line  drawn  between  the  spines 
of  the  ischia,  it  can  emerge  from  the  pelvis.^ 

The  consideration  of  the  difference  in  structui’e  between  the  expulsive 
or  muscular  and  the  ela.stic  segments  of  the  uterus  readily  explains  the 
diflferent  conditions  which  obtain  in  primiparse  and  multipart  the  sub- 
jects of  pelvic  contraction.  Not  only  is  the  utei’ine  muscle  of  the  primi- 
para  more  firm  than  that  of  the  raultipara,  but  the  inferior  or  elastic- 
segment  of  the  uterus  is  much  stronger  and  capable  of  far  more  resist- 
ance and  elastic  force  in  the  woman  in  her  first  labor  than  subsequently. 
The  obstetrician  w^ll  therefore  expect  that  the  primipara  will  be  able  to 
exercise  sufficient  expulsive  force  to  cause  the  head  to  engage  in  a (!on- 
tracted  pelvis  of  minor  grade,  when  in  the  multipara  ov^er-distension 
of  the  elastic  segment  and  failure  to  engage  will  result.  Remembering 
the  cardinal  function  of  the  forceps,  that  of  traction,  he  will  naturally 
be  justified  in  supplementing  the  expulsive  forces  of  a primipara,  in 
whom  the  head  has  engaged  and  moulded,  by  axis  traction,  provided  no 
obstacle  to  delivery  exists  at  the  pelvic  outlet.  AYith  multiparse  the  con- 
ditions are  more  often  favorable  to  vei’sion  by  reason  of  the  greater 
elasticity  of  the  lower  uterine  segment  and  the  inferior  expulsive  force 
of  the  uterine  and  abdominal  muscles.  It  has  been  shown  by  numerous 
obstetric  writers  that  the  head  accommodates  itself  best  to  the  ])elvic 
canal  when  not  in  the  embrace  of  a rigid  instrument  like  the  forcejis. 
If  the  natural  forces  have  not  accomplished  the  first  step  in  delivery — 
namely,  moulding  and  engagement  of  the  head — version  is  to  be 
favorably  considered. 

Numerical  measurements  are  commonly  quoted  as  furnishing  indica- 

' Samml.  Min.  Vorlrdg.,  Leipzig,  1885,  No.  264.  ’ Professor  Spiietli,  Vienna. 
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tions  for  a choice  between  forceps,  version,  craniotomy,  and  Cesarean 
section.  Experience  has  sliown  that  the  selection  of  a mode  of  delivery 
rests  upon  too  many  factors  to  enable  the  obstetrician  to  base  his  choice 
upon  a certain  number  of  inches  in  a o-iven  pelvic  diameter.  A careful 
estimate  of  the  proportionate  size  of  mother  and  child,  of  the  mechanical 
obstacles  to  be  overcome,  and  the  meehanical  power  at  hand  to  accom- 
plish this  end  -will  furnish  rational  grounds  for  a choice  of  procedures : 
this  choice  should  be  based  very  largely  upon  the  history  of  former 
labors  if  the}  ha\e  occurred.  If  a woman  has  once  been  delivered  of 
a li\iug  child,  a second  child  of  the  same  father  can  probably  bo  born 
alive:  bearing  in  mind  the  anatomical  and  jihysiological  differences 
between  primipara^  and  multipara;,  a woman  with  a moderately  con- 
ti acted  pelvis  ma}  jiartially  deliver  herself  in  a fii*st  labor  comjileted 
by  forceps,  while  subsequent  jiregnancies  may  be  terminated  by  the 
induction  of  labor  or  version  with  safety  to  mother  and  child. 

Certain  general  rules  may  be  stated  as  aiding  in  determining  the 
treatment  of  these  ca.ses.  In  flattened  pelves  forceps  should  not  be 
employed  at  the  brim.  The  head  engaging  in  the  transverse  diameter 
of  the  pelvis,  the  ajiplication  of  the  forceps  would  be  to  the  face  and 
occiput,  resulting  in  compression  of  the  head  and  increase  in  the  bij)a- 
rietal  diameter  already  engaged.  Rotation  and  accommodation  would 
be  retarded  by  this  procedure;  the  maternal  tissues  would  be  in  danger 
of  injury  from  the  ill-api)lied  blades,  while  the  child’s  life  would  be 
jeopardized  by  pressure  uj)on  the  neck.  If  the  head  has  not  firmly 
(Migaged,  version  is  indicated;  if  engagement  has  occurred,  descent 
should  be  awaited,  when,  if  needed,  the  forceps  may  be  ajiplied  in  the 
|)olvic  canal  or  at  its  floor,  and  delivery  effected  after  methods  ordinarily 
emjiloved.  In  symmetrically-contracted  ]ielvcs  of  moderate  contraction, 
the  child  being  of  mwlium  size,  and  engagement  having  occurred,  axis 
traction  is  indicated,  the  mother’s  exjiulsivc  forces  failing.  If  engage- 
ment has  not  occurred  and  efforts  to  favor  it  fail,  version  is  ]irefcrable. 
In  cases  of  great  disprojiortion  between  the  birth-canal  and  foetus  the 
forceps  are  contraindicated,  and  their  use  can  rcsidt  in  disaster  only. 

Regarding  the  jielvic  dimensions  which  justif}’  forceps,  Carl  Braun, 
writing  before  the  improvement  in  Ciesarean  section,  allows  tentative 
traction  with  forceps  when  the  antero- posterior  diameter  of  the  pelvic 
inlet  measures  3.12  inches,  the  head  engages  and  moulds,  the  caput 
succedaneum  increases,  and  the  mother’s  expulsive  forees  fail : if  the 
head  does  not  readily  descend,  traction  must  cease.'  Pinard  exjiresses 
the  views  of  the  French  by  limiting  tentative  traction  to  the  same 
measurement,  with  the  same  precautions.  But  these  opinions  are  based 
upon  the  state  of  obstetric  science  before  the  modern  data  already  stated 
were  available  as  a basis  of  judgment. 


‘ Lehrbuch  der  GeburtskUl/e. 
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It  may,  therefore,  at  the  ])resent  clay  be  held  that,  while  3.12  inches 
is  the  shortest  antero-posterior  pelvic  diameter  justifying  a cautious 
attempt  at  forceps  delivery  ivhen  the  head  has  engaged,  with  this  meas- 
urement, .should  the  child  be  large  and  the  head  not  engage,  CoBsarean 
section  should  be  kept  in  mind ; forceps  should  be  used  with  extreme 
caution  fus  a tentative  instrument  only,  and  the  mother  should  be  given 
tlie  election  of  Csesarean  section  before  her  tissues  have  become  bruised 
and  cedematous.  If  the  head  has  not  engaged  and  begun  to  descend, 
the  forceps  must  not  be  a^iplied.  The  well-known  views  of  Schroeder 
on  this  point  may  be  here  referred  to — opinions  cv’hich  have  greatly 
influenced  usage  among  German  obstetricians.  An  antero-posterior 
diameter  of  3.7  inches  generally  permits  delivery  spontaneously ; for  a 
lesser  measurement  he  deprecates  the  forceps,  even  in  tentative  tractions, 
advises  version,  and,  when  the  conditions  are  not  favorable  for  version. 
Caesarean  section  or  craniotomy.  While  exceptionally  skilful  forcep.s- 
operators  have  contested  Schroeder’s  views,  it  cannot  be  doubted  that 
they  furnish  a safe  limit  for  the  application  of  forceps  in  contracted 
pelves.  Data  suitable  for  the  guidance  of  obstetricians  of  average 
skill  are  most  valuable  in  forming  current  opinion  and  improving 
obstetric  ]n’actioe. 

Forceps  to  the  After-coming  Head. 

The  application  of  the  forceps  to  the  head  in  breech  deliveries  has 
been  warmly  commended  and  as  warmly  condemned.  In  cases  where 
the  size  of  the  pelvis  and  the  head  are  proportionate  there  are  better 
methods  of  completing  delivery.  When  unusual  rigidity  of  the  pelvic 
floor  and  external  genitalia  is  ])resent  the  forceps  may  be  indicated  to 
overcome  this  rigidity  with  sufficient  rapidity  to  save  the  child’s  life. 
When  the  pelvic  outlet  is  deformed  or  malposition  of  the  head  exists, 
the  forceps  is  often  an  efficient  means  of  extracting  the  head,  but  with 
laceration  of  the  cei'vix  or  perineum.  The  forceps,  in  head-last  deliv- 
eries, is  a lesser  evil,  only  to  be  invoked  to  avoid  a positive  danger  to 
the  child’s  life.  When  the  abdomen  of  the  child  is  turned  to  the 
mother’s  abdomen  and  the  chin  presents  anteriorly,  the  trunk  should 
be  raised  and  the  forceiis  applied  beneath  the  child’s  back  ; the  occiput 
will  rotate  posteriorly,  and  is  to  be  brought  over  the  ]>elvic  floor  by 
the  forceps.  With  the  occiput  anterior,  the  back  of  the  child  to  the 
mother’s  abdominal  surfiice,  the  forceps  may  be  apjilied  beneath  its- 
abdomen ; the  chin  will  rotate  to  the  pelvic  floor,  and  is  to  be  flexed 
over  the  perineum  by  the  forceps.  The  blades  should  be  applied  to  the 
sides  of  the  head,  and  as  completely  as  possible,  to  avoid  danger  to  the 
maternal  tissues  from  their  projecting  tips.  Although  the  ca«es  in 
which  the  use  of  the  forceps  in  breech  labors  is  required  are  very 
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infrequent/  the  instrument  should  be  at  hand,  properly  cleaned  and 
immersed  in  a warm  solution  of  5 per  cent,  carbolic  acid  in  these  ca.ses. 
Axis-traction  forceps  are  preferable  in  cases  where  delay  is  not  entirely 
(lependent  upon  the  rigidity  or  stenosis  of  the  vulva,  but  results  from 
failure  of  rotation.^ 


The  Forceps  to  the  Severed  Head. 

It  occasionally  happens  that  after  decapitation  the  head  remains 
unengaged  at  the  pelvic  brim.  Should  an  effort  to  grasp  it  with  for- 
ceps be  determined  upon,  the  head  must  be  brought  to  engage,  if  pos- 
sible, by  suprapubic  pressure ; it  must  at  lca.st  be  firmly  held  until  the 
blades  are  properly  adjusted.  If  neces.sary,  the  hand  may  be  inserted 
in  the  uterus  and  the  blades  guided  in  this  manner. 


The  Secondary  and  Exceptional  Functions  of  the  Forceps. 

Although  the  forceps  is  recognized  as  primarily  a tractor,  occasions 
arise  in  which  its  secondary  and  exceptional  functions  are  called  into 
consideration.  The  propriety  of  using  the  instrument  as  a compressor, 
rotator,  lever,  and  protector  of  the  jierineum  has  been  the  subject  of 
frequent  and  earnest  discussion.  As  more  exact  knowledge  of  the 
anatomy  of  the  parts  involved  and  of  the  physiology  of  the  proeess 
of  parturition  has  become  current,  together  with  increased  safety  in 
manipulation,  these  secondary  functions  of  the  forceps  have  been  more 
and  more  completely  subordinated  to  the  natural  mechanism  of  labor. 
As  has  been  stated,  comj)rc.ssion  of  the  head  by  forceps  beyond  the 
point  of  securing  a firm  grasp  results  in  frustrating  nature’s  efforts  to 
accommodate  the  head  to  the  jx'lvis  and  in  injury  to  the  child.  As  a 
rotator  the  forceps  is  inferior  to  the  agents  which  normally  produce  rota- 
tion, and  as  an  instrument  it  is  not  to  be  preferred  to  the  a.septic  hand. 
As  a lever  Galabin*  has  shown  that  the  forceps  must  be  considered  as 
forming  a single  bar,  not  included  in  the  divisions  made  of  levers  nor 
conforming  to  mechanical  laws.  The  fidcrum  results  from  power  being 
exerted  downward  and  slightly  to  one  side.  Pendulum  tractions  an* 
.superfluous  in  ordinary  ca.ses  of  inertia  of  the  expulsive  forces,  and  it  is 
difficult  to  recognize  their  utility  in  complicated  ca.ses.  That  they  can 

' See  a recent  discussion  in  the  German  .Society  for  Gynecology  in  which  twenty-one 
nietliods  of  delivering  the  after-coming  head  were  mentioned  {Hunchener  vicdizinische 
Wochaischrift,  No.  22,  1888). 

’ Cred4  (Archiv  fur  Gyimkolorjie,  Band  xxv.  Heft  2,  1885)  reports  16  cases  of  forceps 
to  the  after-coming  head — 8 in  normal,  8 in  slightly-contracted  pelves.  His  results 
were,  maternal  mortality  1,  foetal  mortality  4.  Credd  advises  forceps  in  these  cases 
when  the  antero-posterior  diameter  of  the  inlet  is  .8.5  inches. 

’ Obstetrical  Journal,  November,  1876. 
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do  great  harin  has  been  exemplified.  Traction  with  fijrceps  should  be 
uniformly  gradual  and  intermittent,  of  moderate  force,  with  very  limited 
compression,  and  in  the  axis  of  the  birth-canal. 

There  remains,  however,  the  function  of  the  forceps  as  a preserver  of 
the  perineum,  in  which  its  conservative  character  as  an  instrument  is 
well  illustrated.  In  precipitate  labors,  where  from  excessive  irritability 
of  the  nervous  system  the  mother’s  expulsive  forces  cannot  be  con- 
trolled, the  forceps  applied  to  the  head  at  the  pelvic  floor  may  be  used 
successfully  to  preserve  flexion  by  lowering  the  handles,  goveniing  the 
descent  of  the  head,  and  the  dilatation  of  the  vulva  and  the  tension  of 
the  perineum.  The  instrument  is  especially  useful  in  those  cases  where 
antesthetics  are  not  admissible.  The  emergence  of  the  head  is  not  has- 
tened, but  delayed  by  this  application  of  the  forceps ; and  it  is  held  by 
Duer  and  other  American  obstetricians  of  wide  experience  that  in  pre- 
cipitate labor  the  perineum  may  thus  be  efficiently  protected.  This  is 
not  a procedure  for  those  unskilful  and  inexperienced  in  the  use  of 
forceps,  but  for  experienced  and  accomplished  operatoi’s. 


The  Morbidity  and  Mortality  op  Forceps  Applications. 

To  the  Mother. — With  pi’oper  antiseptic  precautions  the  maternal 
morbidity  from  the  use  of  forceps  is  inconsiderable.  If  the  maternal 
tissues,  swollen  by  the  pressure  occurring  in  delayed  labor,  are  not 
infected  by  the  operator  or  instrument,  the  increased  risk  of  disease  to 
the  mother  is  very  slight  when  the  instrument  is  apjilied  to  the  head  at 
the  jielvic  floor.  The  risk  increases  with  the  jiresence  of  variations  from 
occipito-anterior  positions,  which  give  increased  frecjnency  of  mechanical 
injury.  Tumefaction  and  soreness  of  the  vulva  and  vagina  are  the 
mildest  of  the  affections  caused  by  forceps.  Should  sejitic  infection 
occur,  the  case  may  be  limited  to  lymphangitis  of  the  vagina  and  cervix, 
without  infection  of  the  endometrium  or  constitutional  imjilication.  In 
rare  cases  the  simplest  forceps  delivery,  without  laceration  of  the 
perineum,  may  bo  followed  by  septiciemia  and  death.  While  laceration 
of  the  perineum  offers  greater  risk  of  infection,  immediate  suture  under 
antiseptic  precautions  renders  this  complication  of  less  importance  than 
formerly.  In  difficult  forceps  deliveries  the  vaginal  fornices  may  be 
torn,  the  septa  between  the  bladder  and  rectum  and  vagina  perforated, 
the  cervix  lacerated,  and  the  perineum  ruptured,  rarely  into  the  bowel. 
Such  injuries  are  unwarrantable  and  very  exceptional,  and  the  most 
difficult  delivery  should  not  necessitate  a greater  injury  than  superficial 
lacerations  of  cervix  and  vagina  and  moderately  ruptured  perineum, 
whi(!h  generally  heal  promptly  under  antiseptic  jirecautions. 

The  maternal  mortality  from  forceps,  aside  from  these  severe  and 
unwarrantable  injuries,  results  from  sejitic  infection.  It  is  found, 
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natunilly  enough,  that  in  proportion  as  antiseptic  precautions  arc 
enforced  and  judgment  is  shown  in  using  the  instrument,  the  mor- 
tality beeomes  almost  nU,  <is  is  the  case  in  the  best  maternitias  at 
present.  The  imjn-oper  use  of  foreeps  in  deformed  pelves  is  most 
fatal,  the  tleath-rate  among  mothers  having  been  80  to  40  ]>er  cent. 
When,  however,  the  forceps  is  used  intelligently  in  contracted  pelves, 
the  mortality  compares  favorably  with  that  of  the  other  methods  of 
treatment  for  this  condition.  Thus,  Winter  ‘ reports  98  cases  of  forceps 
deliveries  occurring  in  032  cases  of  ci)ntracted  pelvis,  with  a maternal 
morbidity  of  8 per  cent,  and  a mortality  oi  nil.  These  deliveries  were 
made  with  a full  undei-stamling  of  the  modern  data  already  referred 
to,  and  with  the  aid  of  proper  antisepsis : they  exhibit  the  results  of 
the  di.scriminato  use  of  the  instrument.  The  indiscriminate  use.  of 
forceps  in  contracted  pelves  results,  as  stated,  in  a maternal  mortalitv- 
rate  of  40  per  cent.^ 

In  forceps  deliveries  when  the  child  and  birth-canal  are  proportionate 
in  size,  the  maternal  mortality-rate  is  that  exhibited  in  the  best  mater- 
nities from  sepsis — 0.72  to  0.42  j)er  cent.^ 

To  the  Child. — The  subject  of  injuries  to  the  foetus  by  forceps  has 
been  less  perfectly  .studied  than  other  points  regarding  the  use  of  the 
instrument,  and  invites  investigation.  Fissures  in  the  foetal  scalp, 
depression  of  the  bones  of  the  skull,  oceasional  fracture  and  compres- 
sion of  the  brain,  and  rupture  of  cerebral  vessels,  have  all  been  noted. 
Loraer  in  27  ca.ses  of  fracture  of  the  skull  by  foreeps  found  the  lesion 
most  frequently  in  the  frontal  bone;  in  6 ca.ses  the  sagittal  suture  was 
ruptured,  and  in  4 the  lambdoid.*  Among  the  milder  injuries  folloAV- 
ing  forceps  delivery  paralysis  of  the  facial  nerve  is  most  frequent.  This 
was  early  described  by  Landouzy,®  and  subsequently  studied  by  Parrot 
and  Troissier,®  who  found  the  change  in  the  nerve  in  severe  cases  to  be 
a fatty  degeneration  resembling  that  w'hich  follow's  section  of  a nerve- 
trunk.  Ordinarily,  the  alfeetion  is  mild,  and  disa])pears  spontaneously 
in  a short  time.  In  86  cases  of  axis  traction  Rumm  reports  8 cases  of 
facial  jiaralysis  and  wmunds  of  the  integnment;  9 children  w'cre  asphyx- 
iated, 6 severely.^ 

Regarding  the  influence  of  compression  exercised  upon  the  foetal 
head  by  the  pelvis  or  the  forceps  in  the  production  of  paralysis,  recent 
investigations  have  addeol  to  our  previous  knowdedge.  Gowers®  de- 
.scribes  cerebral  palsies  as  following  difficult  labor,  generally  accom- 
panied by  extravasation  of  blood  upon  the  surffice  of  the  brain,  ending 

• Zeltsclirift  fur  Geburtshulfe,  Band  xiii.  1886.  ^ ITugenberger  and  Williams. 

^ Fischel:  Centralblatl  f.  Gyndkologie,  Nos.  .32  and  33,  1888. 

* Zeilschrift  fur  GeburtthiUfe  und  Gyn.,  Band  x.  p.  334. 

s Gazetle  med.  de  Paris,  1839.  ® Archives  de  Tocologie,  1876. 

’ Sammlung  Min.  Vortrdge,  Leipzig,  No.  318, 1888.  * Lancet,  April  14-21,  1888. 
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in  death  or  tedious  recovery.  Osier,'  in  reviewing  the  literature  of  the 
subject,  lias  found  that  cerebral  palsy  in  children  is  not  commonly 
recognized  as  caused  by  forceps ; he  adds  nine  ca.ses  which  he  has  per- 
sonally observed  of  children  delivered  with  forceps  and  palsied.  That 
defective  and  retailed  cerebral  development  may  follow  undue  com- 
pression of  the  head  by  forcejis,  and  paresis  and  paralysis,  is  more  than 
probable.  Any  depression  in  the  cranium  of  a newborn  child  must 
not  be  ascribed  to  violence  at  birth,  for  Osiander  and  Carl  Braun 
describe  fissures  of  considerable  depth  following  easy  delivery.  For- 
tunately, of  very  rare  oecurrence  are  those  cases  of  terrible  injury  to 
the  cranium  and  scalp  in  which  a forceps  blade  pierces  the  scalp  and 
crushes  the  bone. 

Sloughing  of  the  scal[>  from  compression  is  more  often  seen,  and 
may  result  independently  of  fracture.  Parvin  ^ has  collected  instruc- 
tive cases  of  sloughing  of  the  foetal  scalp,  occurring  after  instrumental 
labor,  and  exceptionally  after  spontaneous  delivery. 

The  mortality  among  children  delivered  with  forceps  where  the 
pelvis  and  the  foetus  are  proportionate  in  size  is  slight.  Indeed,  it 
may  be  questioned  whether  the  forceps  properly  used  is  not  an  effective 
agent  in  lessening  foetal  as  well  as  maternal  mortality.  In  marked 
contrast  to  this  conservative  influence  upon  fletal  life  is  the  result  of 
the  injudicious  use  of  forceps  in  contracted  pelves.  Hugenberger  and 
Williams  report  70  per  cent,  and  60  per  cent,  foetal  mortality  re.spect- 
ively  from  this  cause.  That  a fatal  i.ssue  to  the  foetus  is  not  a necessary 
result  of  birth  in  contracted  pelves  is  shown  by  Winter,*  who  reports 
but  15  per  cent,  foetal  mortality  among  primiparae  and  13  per  cent,  in 
multiparae  where  this  complication  existed  and  the  use  of  force|)s 
was  practised  with  reference  to  the  anatomical  and  physiological  con- 
ditions present  in  each  patient.  Po])pel  has  estimated  foetal  mortality 
from  forceps  at  10.8  per  cent.,  and  Spiegelberg  at  17  per  cent. 

In  common  with  the  re.sults  obtained  with  mothers,  it  may  be  con- 
cluded that  when  rationally  employed  the  forceps  does  not  increase 
foetal  mortality,  but  is  a truly  conservative  instrument.  When  irra- 
tionally used,  it  is  capable  of  doing  great  damage.  Regarding  the 
morbidity  following  its  u.se,  Osier'*  found,  in  reviewing  the  literature 
of  cerebral  palsies  in  children,  no  statement  directly  charging  the 
instrument  with  this  result.  With  this  the  recent  observations  of 
Lovett  agree,''  who  in  60  ca.ses  of  cerebral  paralysis  in  children  could 
trace  no  connection  with  forceps  delivery.  It  remains  to  be  determined 
whether  causes  affecting  foetal  life  in  utefro  are  not  the  more  potent  factors 
producing  such  lesions,  and  not  the  forceps.  There  exist,  however,  a 

’ Medical  Nexm,  .July  14,  1888.  * Ibid.,  November  12,  1887,  p.  .562. 

’ Op.  cit.  * Op.  cil. 

“ Bnaton  Med.  (ind  Siirg.  Journal,  1888,  pp.  1 18,  641. 
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sufficient  number  of  eases  of  injury  from  this  source  to  render  caution  in 
using  forceps  an  imperative  duty. 


Accidents  accompanying  Forceps  Deliveries. 

The  most  frequent  mishaps  in  the  use  of  forceps  not  to  be  directly 
imputed  to  the  operator’s  carelessness  are  the  slipping  of  the  instru- 
ment and  separation  of  the  symphysis  pubis.  If  care  be  taken  to  a])ply 
the  blades  to  the  head,  and  as  perfectly  as  possible,  the  forceps  will 
rarely  leave  the  head : a slight  change  in  position  will  often  occur, 
especially  when  forceps  are  applied  to  the  sides  of  the  pelvis.  In  con-' 
suiting  practice  more  than  a single  in.strument  is  usually  available,  and 
should  one  slip  with  tentative  traction,  a second  whose  cephalic  curve  is 
better  adajitcd  to  the  configuration  of  the  head  should  be  selected.  A 
decided  failure  in  apposition  of  the  blades  should  result  in  their  with- 
drawal and  reapplicatiou.‘ 

Separation  of  the  pubic  symphysis  may  occur  after  forcible  traction, 
and  also  with  the  exercise  of  but  moderate  force.  Thus,  Faux  reports^ 
a case  in  which  crejiitus  was  perceived  during  axis  traction  Avith  Tar- 
nier’s  forceps  in  a jirimipara  aged  twenty-five,  the  position  being  right 
occipito-posterior,  although  but  moderate  force  was  exerted.  The 
diagnosis  was  confirmed  after  labor;  uninterrupted  recovery  followed. 
The  reader  is  also  referred  to  cases  reported  and  discussion  by  Diihrs- 
sen,  01shau.«en,  Veit,  Martin,  and  Gns.serow.^  Ca.ses  of  traction  whicli 
straightened  the  blades  of  the  forceps,  or  in  which  the  blades  left  the 
head  with  great  suddenness,  or  in  which  the  tractile  force  of  .several 
individuals  was  combined,  cannot  be  regarded  illustrations  of  the  skil- 
ful u.se  of  the  instrument : failure  to  make  axis  traction  or  the  choice 
of  an  inferior  instrument  is  generally  the  fault  in  these  occurrences. 


The  Frequency  op  Forceps  Applications. 

An  estimate  of  the  frequency  with  which  the  forceps  is  used  in  pri- 
vate practice  is  not  readily  obtained.  Patients  sufficiently  well-to-do 
to  be  confined  at  home  are  often  inferior  in  muscular  development  to 
hospital  patients,  who  come  more  frequently  from  classes  engaged  in 
manual  labor.  Among  the  former  failure  of  expulsion  through  muscu- 
lar exhau.stion  is  not  infrequent,  and  hence  the  forceps  is  often  used. 
The  stati.stics  of  ]u-ivate  practice  are  rarely  available,  and  the  usage  of 
the  be.st  maternities  may  be  taken  as  furnishing  an  approximate  esti- 

> Cleeman  {Trans.  Phil.  Obst.  Society,  1877-78,  vol.  v.)  has  added  a ])elvic  curve  to 
the  shank  of  tlie  forceps,  to  prevent  slipping. 

’ Bulletin  de  la  Sociele  obstelricale  de  Pari.%  No.  8,  1888. 

^ Centralblatt  Jiir  Gynakologie,  No.  49,  1888,  p.  813. 
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mate  of  good  practice  in  private.  Forceps  applications  to  save  the 
time  and  convenience  of  the  operator  are  not  included  in  this  category. 
PinaixF  estimates  that  before  the  invention  of  a.\i.s-traction  forceps  11 
European  operators  applied  the  forceps  113  times  in  117,000  births. 
Tarnier,  in  the  twenty-nine  years  preceding  his  invention,  in  50,000 
births  at  the  Maternity  used  forceps  once  in  97  labors  in  normal  pel- 
ves, once  in  276  births  in  contracted  pelves.  Early  statistics  of  the 
Rotunda  Hospital  at  Dublin  give  1 application  in  700  births.  The 
improvement  of  the  instrument  and  its  more  skilful  use  have  led  to  its 
more  frequent  application  in  appropriate  ca.ses,  while  increased  know- 
ledge of  the  normal  mechani.sm  of  labor  has  limited  its  unnecessary 
employment.  In  proportion  as  version  is  favored  in  contracted  pelves 
the  forceps  is  not  used,  and  where  pelvimetry  is  practised  induced 
labor,  version,  and  craniotomy  lessen  the  number  of  foi’ceps  operations. 
In  Spaeth’s  clinic  in  Vienna,  in  2761  births  in  1885,  the  forceps  was 
used  77  times — once  in  35-|-  labors.  In  the  Rotunda  at  Dublin,^  dur- 
ing three  years  ending  1886,  203  forceps  applications  occurred  in  3414 
births— 1 in  16.  At  the  Royal  Maternity  of  Edinburgh  the  average 
use  was  1 in  10.6  for  one  quarter  of  a year.^  This  proportion  included 
1 case  with  axis-traction  forceps  to  each  88  births,  while  in  the  Simpson 
Memorial  Hospital  1 in  every  7.2  labors  was  completed  by  axis-trac- 
tion forcej)s.^  These  recent  statistics  agree  with  the  earlier  estimate  of 
Churchill  to  the  effect  that  forceps  are  used  twice  as  often  in  England  as 
on  the  Continent.  Going  to  the  other  extreme  of  modern  obstetric  prac- 
tice, we  find  Ahlfeld  reporting  but  3 forceps  deliveries  in  308  labors — 
1 in  102.®  He  has,  however,  revived  an  ancient  procedure,  that  of 
placing  the  woman  on  a birth-stool  to  facilitate  the  descent  of  the  foetus. 

The  frequency  of  forceps  deliveries  in  American  maternities  may  be 
.said  to  occupy  a position  between  the  statistics  quoted.  In  the  Phila- 
delphia Hospital,®  during  1887,  the  forceps  was  used  once  in  27  labors, 
and  the  rules  of  the  institution  are  sirch  that  the  in-strument  is  not 
hastily  resorted  to.  In  112  deliveries  at  the  Boston  Lying-in  Hospital 
forceps  were  used  7 times,  = 1 in  16  labors.^  It  is  probable  that  forceps 
cases  are  more  common  in  private  ])ractice  than  in  maternities,  where  the 
discipline  of  an  institution  forbids  their  u.sc  without  a positive  indication. 

The  Vectis. — The  secret  instrument  sold  by  Hugh  Chamberlen  to 
Ro()nhu3’.sen,  and  made  public  in  1753  bv  De  Vischer  and  Von  der 
Poll,  was  mo.st  probablv  the  vectis.  Bv  .some  the  invention  of  the 
vectis  is  ascribed  to  Roonhuysen,  but  this  is  denied  by  others.  The 

* Did.  Encyclop.  dex  Sciences  medicalc.%  loc.  cit. 

‘‘  Dublin  Journ.  Med.  Scicncc.s,  1887,  p.  472. 

“ Edinburgh  Med.  Joum.,  Sept.,  1888.  * Ibid.,  Oct.,  1888. 

® Deutsche  med.  Wochenschrift,  Nos.  23-28,  1888. 

“ .Annual  Report  Dept.  Charities  and  Cnn-ectinns,  1887. 

’ Boston  Med.  and  Surg.  Journ.,  Aug.  30,  1888. 
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instrument  became  most  popular  in  England,  where  it  attained  equal 
rank  with  the  forceps.  At  the  present  day  it  is  a favorite  with  but  few 
obstetricians,  and,  in  spite  of  occasional  attempts  to  popularize  its  use, 
it  is  now,  in  America  at  least,  a curiosity.  The  original  instrument  is 
said  to  have  been  a curved  plate  of  steel ; in  its  most  approved  form  it 
is  pi’actically  the  blade  of  a short  straight  forceps,  often  inserted  in  a 
wooden  handle.  The  handle  has  been  occasionally  hinged  for  greater 
convenience  of  carriage.  Among  American  obstetricians  Hodge 
advocated  its  use  to  perfect  flexion  and  aid  rotation.  Modern  Continen- 
tal obstetricians  consider  the  vectis  a superfluity  and  not  to  be  com- 
mended. Fabbri  of  Bologna  has  employed  it  successfully,  and  Goodell 
has  found  his  method  of  advantage,  and  describes  it  as  follows  : ^ “ In 
those  transverse  cranial  positions  at  the  brim  due  to  a contraction  in  the 
conjugate  diameter,  whenever  the  blades  cannot  be  applied  to  the  sides 
or  to  the  fronto-mastoid  diameter  of  the  head,  the  following  method 
will  be  found  of  signal  advantage — of  far  greater,  in  fact,  than  the 
application  of  the  forceps  over  the  face  and  occiput : The  tractor 
passed  over  the  pubic  side  of  the  mastoid  region  is  at  first  used  as  a 
lever  of  the  first  kind,  the  left  hand  on  the  shank  representing  the  ful- 
crum, and  the  right  haiul  becoming  the  power  by  raising  the  handle 
toward  the  pubes ; in  other  words,  each  hand  acts  in  opposite  directions, 
the  left  one  mainly  to  protect  the  pubes  from  pressure.  As  soon  as  the 
hand  is  raised  high  enough  for  the  blade  to  secure  a good  purchase,  and 
also  to  compress  the  offending  transverse  diameter  of  the  head,  then 
traction  is  thus  made : The  right  hand  is  kept  at  re.st  to  become  the 
fulcrum  of  a lever  of  the  third  kind,  while  the  left  acts  as  the  power. 
This  compound  action  of  traction  and  leverage  meets  here  several 
important  indications.  It  compresses  the  head  in  its  lateral  diameter, 
flexes  it,  and  forces  its  pubic  side  to  revolve  around  the  promontory  of 
the  sacrum  as  the  centre  of  motion,  to  slide  over  the  smooth  surface  of 
the  pubic  symphysis,  and  to  roll  over  into  the  pelvic  cavity.” 

In  compari.son  with  the  forceps  the  vectis  is  better  available  as  a 
lever,  as  the  hand  readily  furnishes  a fulcrum,  and  the  handle  is  better 
adapted  for  this  purpose  than  the  forceps  handles.  Its  safety  as  a lever 


Fig.  38. 
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lies  in  the  fact  that  the  fulcrum  is  not  made  by  the  maternal  tissues, 
but  by  the  hand.  In  the  hands  of  an  expert  it  may  occasionally  ren- 
der valuable  service,  but  the  desuetude  into  which  it  has  fallen  is  a 
^American  Practitioner,  January,  1873. 
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strikino;  proof  that  rotators  and  levers  other  than  those  furnished  by 
nature  are  rarely  useful,  and  for  practical  purposes  arc  superfluous. 

The  vectis  represented  in  the  accompanying  illustration  is  that  com- 
monly used  in  England,  and  has  a hinged  handle. 

EMBRYOTOMY. 

Among  the  oldest  of  obstetric  operations  is  that  for  lessening  the  size 
of  the  foetal  head.  The  Father  of  Medicine  invented  a curved  knife 
for  opening  the  cranium  and  an  instrument  for  crushing  the  bones. 
Celsus  and  Soranus  practised  opening  the  head  with  a knife  and  extract- 
ing fragments  of  bone  with  bone-forceps,  while  the  Arabians  possessed 
a complete  armamentarium  of  instruments  for  the  destruction  of  the 
foetus.  The  temporary  loss  of  the  operation  of  version  during  the 
Middle  Ages  increased  the  frecjuency  of  destructive  operations,  until 
Ambrose  Par6,  in  1550,  restored  version  to  its  deservedly  important 
place  among  obstetric  resources. 

The  destructive  operations  have  been  at  times  abused,  and  again 
neglected.  Thus,  Osiander  the  elder  boasted  that  in  forty  years’  prac- 
tice he  had  never  done  craniotomy,  while,  with  the  irony  of  fate,  his 
son  pei’formed  the  operation  in  his  father’s  clinic  in  Gottingen  while  the 
elder  lay  dying.  Playfair  writes  that  at  one  period,  in  the  history  of  English 
obstetric  science  the  forcejjs  was  supplanted  by  craniotomy  at  the  Dublin 
Rotunda  Hospital,  21,867  births  having  occurred  without  a single  em- 
ployment of  the  conservative  instrument;  at  another  time  craniotomy 
was  done  three  or  four  times  as  frequently  as  forceps  delivery.  It  is 
probable  that  at  present  the  improvement  in  Cfesarean  section  is  inau- 
gurating a period  of  comparative  neglect  for  the  destructive  operations; 
in  faet,  the  belief  is  expressed  that  destruction  of  the  living  feetus  has 
ceased  to  be  justifiable,  and  that  the  non-viable  foetus  only  shall  be  sub- 
jected to  partial  destruction.  While  this  may  be  questioned,  views  for- 
merly accepted  regarding  the  destructive  operations  must  be  essentially 
modified,  and  a complete  reversal  of  many  obstetric  dicta  seems  the 
duty  of  the  hour. 

From  the  standpoint  of  ethics  the  destruction  of  the  living  child  has 
always  been  regarded  with  horror.  Common  law  was  early  invoked  to 
decide  whose  right  is  paramount  in  these  cases — that  of  mother  or  child. 
Following  the  dietum  of  Cicero,  that  life  is  to  be  preserved  which  is  of 
most  value  to  the  state  and  society,  and  that  life  is  the  mother’s.  This 
principle  has  been  repeatedly  recognized  in  affairs  of  state,  as  illustrated 
by  Najioleo^  I.  But  the  sacrifice  of  the  foetus  in  these  cases  is  based 
upon  the  premise  that  embryotomy  is  less  dangerous  to  the  mother  than 
Cffisarean  section.  While  it  may  not  be  asserted  at  present  that  the 
Cffisarcan  section  offers  invariably  as  good  a chance  of  reeovery  to  the 
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mother  as  embryotomy,  yet  her  chance  for  life  and  health  under  the 
former  is  so  vastly  improved  -with  the  modern  operation  that  this 
ancient  premise  is  greatly  weakened,  and  the  obstetrician  is  called  to 
make  his  decision  and  to  advise  his  patient  on  grounds  which  have 
existed  but  a short  time  and  which  mark  the  growth  of  obstetric  sci- 
ence. The  })roportions  of  the  dead  foetus  may  be  altered  at  the  judg- 
ment of  the  operator  in  the  mother’s  interest  without  hesitation;  and 
in  this  regard  the  destructive  operations  are  sometimes  neglected,  it 
being  not  infrequently  safer  to  perform  craniotomy  upon  a dead  foetus 
than  to  deliver  the  head  by  forceps  before  its  size  is  lessened. 

The  Indication  for  Performing  an  Operation  Destructive 
TO  THE  Foetus. — In  general,  disproportion  between  the  size  of  the 
foetus  and  the  pelvis  or  birth-c-aual  is  the  indication  for  materially  less- 
ening the  foetal  pi’oportions.  The  pelvic  measurements  which  may  be 
relied  upon  as  absolute  indications  have  been  questioned,  and  the  many 
factors  which  enter  into  a decision  i-egarding  the  choice  of  a mode  of 
treatment  in  serious  complications  of  labor  render  in  this  instance  the 
choice  of  embryotomy  a matter  of  com[)arative  judgment,  and  not  an 
arbitrary  selection. 

Such  disproportion  may  result  from  abnormally  advanced  ossification 
and  development  of  the  skull — from  hydrocephalus  or  from  the  pres- 
ence of  a foetal  monstrosity.  On  the  side  of  the  mother  contraction 
of  the  pelvis  is  the  most  frequent  indication  : abnoi’uial  rigidity  or 
deformitv  of  the  pelvic  floor  may  require  the  lessening  of  the  foetal 
proportions.  An  abnormal  relation  of  the  foetal  diameters  and  those 
of  the  ])elvis  may  indicate  embryotomy,  as  when  the  chin  of  a foetus 
normal  in  size  rotates  into  the  hollow  of  the  .sacrum  in  a normal  ])el- 
vis ; a neglected  shoulder  presentation  with  imjiaction  may  call  for 
embryotomy.  The  relative  indications  for  the  destructive  operations 
will  be  disciLSScd  when  the  recent  statistics  of  thc.se  and  more  con.serva- 
tive  procedures  are  considered. 

Craniotomy  and  Embryotomy. — As  the  head  mo.st  frequently 
presents,  and  furnishes  the  greate.st  obstacle  to  birth,  so  it  is  the  jwr- 
tion  of  the  foetus  most  often  to  be  reduced  in  size.  Craniotomy, 
lessening  materially  the  diameters  of  the  foetal  head,  is  the  mo.st  fre- 
quently ]ierformed  of  the  de.structive  operations.  Embryotomy  may 
be  applied  in  general  to  all  dc.structive  operations:  in  di.stinction  from 
craniotomy,  the  various  ]iroccdures  for  severing  the  trunk  or  evacuating 
one  of  the  trunk-cavities  have  received  names  dc.scriptive  of  each  ])ar- 
ticular  operation.  The  manner  in  which  the  diameters  of  the  head 
are  l&sscned  has  introduced  de.scriptive  terms  into  the  nomenclature  of 
craniotomy.  Thus,  cranioclasm  and  cephalotrip.sy  describe  not  only 
the  piercing  of  the  head,  but  crushing  its  jiarts ; this  is  exemplified  in 
basiotrip.sy,  breaking  uji  the  base  of  the  skull.  Again,  the  nomencla- 
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tnre  of  instruments  lias  added  technical  terms  to  those  descriptive  of  the 
operation  only.  Embryotomy  may  be  considered,  however,  an  appro- 
]>riate  term  for  any  operation  destructive  to  the  foetus,  and  craniotomy 

Fig.  39. 


may  be  conveniently  used  as  indicating  the  destructive  operation  most 
frequently  performed,  describing  as  it  does  the  seat  of  the  operation. 


Craniotomy. — The  diameters  of  the  foetal  head  are  most  often 
lessened  by  perforating  the  skull  and  evacuating  a portion  of  its  con- 
tents. Perforators  vary  in  simplicity  from  scissors  to  a trephine  espe- 


Fig.  41. 


daily  constructed  for  this  purpose.  Hodge’s  craniotomy  scissors  and 
Rmcllie’s  scissors  are  familiar  types  of  the  simplest  perforator.  More 

Fig.  42. 


Blot’s  Perforator. 


complicated  but  convenient  instruments  are  Naegele’s  perforator  and 
the  spear-pointed  instrument  of  Blot. 


16G 


EMBRYOTOMY. 


Among  German  obstetricians  a trephine  is  the  favorite  jierforator, 
and  the  models  of  Braun  and  iSIartin  are  most  often  used. 

A simple  scissor-like  instrument  has  the  advantages  of  being  manip- 
ulated with  but  a single  hand  of  the  operator  and  of  being  easily 
cleaned : its  disadvantages  are  that  the  aperture  made  by  it  is  often 
closed  by  the  pressure  to  which  the  head  is  subjected,  and  thus  the 
purpose  of  the  operation  is  defeated.  Then  the  evacuation  of  the 
brain  is  not  so  readily  aticomplished.  The  trephine  perforator,  by 
removing  a disk  of  bone,  makes  a permanent  opening  in  the  cranium 
tlirough  which  an  irrigating  tube  may  be  passetl  and  the  brain  thor- 
oughly removed  by  a forcible  douche  of  antiseptic  fluid.  The  most 
recent  models  of  trephines  are  composed  of  three  simple  parts,  which 
can  be  taken  asunder  and  thoroughly  cleansed. 


Fio.  44. 


Fig.  45. 


In  using  the  simple  scissor-like  perforators  it  will  often  be  conve- 
nient to  pierce  a suture  or  fontanelle,  and  if  the  disproportion  in  the 
size  of  the  head  is  not  exce-ssive,  the  long-continued  pressure  of  labor 
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will  evacuate  suflicient  of  the  cranial  contents  to  allow  birth  to  take 
place.  In  performing  craniotomy  with  the  trephine  the  cranial  open- 
ing should  not  be  in  a suture  or  Ibntanelle,  but  through  the  unbroken 
cranial  wall. 

Martin’s  trephine  (Figs.  43,  44)  is  simple  in  its  construction  and 
readily  cleansed  : it  is  straight.  Carl  Braun’s  curved  trejjhine  is  more 
coni2')lex  and  less  easily  cleansed  and  disinfected. 

Simple  perforation  of  the  skull  and  the  evacuation  of  a portion  of 
its  contents  rarely  suffice  to  lessen  the  diameters  of  the  head  sufficiently 
to  admit  of  .spontaneous  delivery.  The  base  of  the  cranium  commonly 
offers  the  greatest  obstacle  to  the  birth  of  the  head,  and  hence  its  size 
must  be  lessened.  This  is  accomplished  by  the  pelvic  walls  when  trac- 
tion is  made  upon  the  perforated  and  partially  emptied  head,  or  by  an 
instrument  selected  for  the  purpose. 

If  perforation  be  performed  and  traction  and  counter-pressure  from 
the  pelvis  be  chosen,  the  use  of  the  cranioclast  should  follow  the  per- 


foration. This  instrument  is  virtually  a strong  prehensile  forceps,  one 
blade  of  which  is  passed  within  the  cranium,  while  the  other  grasps 
the  wall  of  the  skull  from  without.  The  cranioclasts  most  used  are 
Simjison’s  and  Braun’s.  The  former  was  intended  to  combine  a crush- 
ing instrument  with  a traction  forceps.  The  larger  blade,  heavily 
grooved,  is  to  be  applied  without  the  cranium,  while  the  smaller,  po.s- 


sessing  ridges  which  fit  the  grooves  of  the  first,  is  iirserted  within  the 
skull.  The  lock  is  a button  joint,  and  the  compressing  power  mu.st  be 
directly  exercised  by  the  ojierator.  By  rotary  movements  of  the  blades 
various  portions  of  the  skull  may  be  grasped  and  broken,  and  the  weight 
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Hicks’  Cephalotribe.  Blot’s  Ccplialotribe. 

invention  of  Bmiclelocque  (the  nephew),  and  was  given  to  the  profession 
in  1829,  with  tlie  hope  and  expectation  that  it  wonld  supersede  the  per- 
forator. This  hope  has  not  been  realized,  and  wliile  the  cephalotribe  is 
a valuable  supplement  to  the  perforator  in  very  firmly  ossified  and  large 
heads,  yet  in  the  majority  of  cases  it  is  inferior  to  the  cranioclast  as  a 


and  strength  of  the  instrument  arc  provided  for  this  purpose.  As  a 
tractor  it  is  most  effective ; as  a crushing  instrument  it  is  excelled  by 
the  cephalotribe.  The  original  Simpson  model  lacked  a pelvic  curve. 

Braun’s  cranioclast,  lighter  in  weight  than  Simpson’s,  is  designed  for 
traction  only.  The  construction  and  mode  of  application  of  its  blades 
resemble,  in  their  cephalic  portion,  Simpson’s  instrument:  the  grasping 
power  is  exercised  by  a compressing  screw  at  the  extremities  of  the 
handles.  It  posse.sses  the  button  lock  and  a pelvic  curve.  Braun’s 
cranioclast  fulfils  the  purpose  for  which  it  was  designed  most  admirably. 

When  the  operator  wishes  to  break  up  the  skull  at  the  time  of  per- 
foration, a cephalotribe  is  to  be  preferred.  This  instrument  is  the 

Fig.  49. 


Fig.  48. 
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means  of  deliverv.  A^arious  non-foncstratecl  forceps'  with  a compress- 
ing screw  have  been  used  as  cephalotribes.  l^rincijially  in  use  are  the 
instruments  of  Hicks,  Blot,  and  Breisky,  and  in  America  the  model  of 
Lusk.  The  two  former  (Figs.  48,  49)  ai’e  narrow  strong  forceps,  with 
non-fenestrated  blades,  aud  compressing  screw  at  the  extremities  of  the 


Fig.  50. 


handles  : the  instrument  of  Plicks  has  no 
pelvic  curve.  The  in.struinents  of  Breisky 
and  Lusk  (Figs.  50,  51)  are  heavy  forceps 
with  cephalic  and  pelvic  curves;  in  Lusk’s 
cephalotribe  the  inner  aspect  of  the  blades 
is  deeply  grooved. 

The  original  instrument  of  Baude- 
locque  was  large  and  very  heavy,  and 


Fig.  51. 


Breisky  s Cephalolribe. 


T.usk's  Cephalotribe. 


was  soon  modified,  as  the  opinion  gained  ground  that  perforation 
should  first  be  done  and  then  the  cephalotribe  applied.  AVhen  the 
cranioclast  proves  inefficient  to  deliver  the  head  after  perforation,  the 

’ For  the  recent  advocacy  of  this  instrument  see  .T.  Price,  Medical  News,  Aiig.  12, 
1885,  p.  219. 
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cephalotribe  may  be  employed  if  the  pelvic  contraction  be  not  extreme. 
As  some  of  the  same  objections  exist  to  compression  of  the  head  by  the 
cephalotribe  which  were  stated  regarding  a similar  use  of  the  forceps, 
the  cephalotribe  should  be  limited  to  moderately  contracted  pelves.  The 
models  most  resembling  force])s,  with  a pelvic  curve,  are  largely  used. 

It  not  infrequently  happens  that  the  direct  application  of  force  to  the 
base  of  the  cranium  is  necessary.  For  this  purpose  the  basilyst  of 
Simpson^  and  the  powerful  basiotribe  of  Tarnier  have  been  devised. 
The  former  consists  of  a rod  terminating  in  a bulb-shaped  screw : the 
rod  and  its  screw  tip  are  split  longitudinally,  and  the  halves  can  be 
separated  with  considerable  force  by  a device  at  the  handle.  After  per- 
foration the  instrument  is  passed  through  the  opening  in  the  skull  to 


the  base  of  the  cranium,  in  which  its  screw  tip  is  inserted  by  a boring 
motion : when  well  engaged  the  halves  are  separated,  and  the  fractured 
bone  thus  dislocated.  The  soft  parts  of  the  head  ordinarily  guard  the 
tip  from  injuring  the  mother,  as  it  is  not  nece.ssary  that  the  instrument 
project  from  the  skull.* 

The  most  comj)lete  invention  for  crushing  the  foetal  head,  including 
the  base,  is  the  basiotribe  of  Tarniei'.*  This  instrument  consists  of  a 
central  blade  terminating  at  its  cephalic  extremity  in  a screw  tip ; this 
blade  bears  a button  similar  to  that  which  the  Naegele  forceps  possesse.s, 
and  at  its  external  extremity  is  shaped  to  afford  a firm  grasj).  A longer 
and  a shorter  blade,  .shaped  like  the  cephalotribe  forceps,  are  joined  like 
forceps  blades,  the  central  screw  occuj)ying  the  space  in  the  concavity 
of  their  cephalic  extremities.  A comju’essing  screw  at  the  extremities 
of  the  cephalotribe  blades  completes  the  instrument.  It  is  apj)lied  by 
perforating  the  cranium  with  the  central  bar  by  boring  through  the 
vault:  the  cephalotribe  blades  are  then  a])plicd,  and  the  base  of  the 
cranium  broken  up  by  crushing.  As  the  head  is  secured  by  the  ]ier- 
forator,  the  compression  results  iu  applying  force  directly  to  the  base. 

For  the  extraction  of  the  head  after  ]>erforation,  or  to  remove  por- 
tions of  the  skull  after  evacuation  of  its  contents,  crotchets  and  crani- 

^ Edinburgh  Med.  Journal,  1882  and  1883,  pp.  769-778. 

“ J.  Price  {loc.  cit.)  has  recently  advocated  a forceps  perforator,  the  point  of  which  is 
guarded  by  a leather  shield,  while  the  other  blade  carries  a screw  perforator  for  pier- 
cing the  spinal  canal. 

''  Bar : Le  Progris  medical,  Nos.  -51  and  52,  1884. 
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Fig.  53. 


otomy  forceps  may  be  employed.  The  former  have  been  the  objects  of 
much  reproach,  but  iu  skilful  hands  have  served  a useful  purpose  when 
the  better  instruments  were  not  available.  The  latter  are  simply  the 

blunt-edged  bone-forceps  of  the  sur- 
geon, and  may  be  straight  or  curved, 
as  are  his  sequestrum  or  duckbill 
forceps. 

A mo.st  useful  addition  to  the 
resources  of  the  obstetrician  who 
performs  craniotomy  is  suitable  a])- 
paratus  for  thoroughly  evacuating 
the  skull.  For  this  purpose  a firm 
canula  and  a strong  piston  syringe 
are  requisite.  The  tube  should  be 
of  considerable  lumen  : a full-sized 
catheter  is  the  smallest  tube  which 
can  be  used  to  advantage.  Better 
than  this  is  Carl  Braun’s  hard-rub- 
ber curved  tube  or  a tube  of  block 
tin  slightly  curved,  with  perfora- 
tions on  each  side  of  the  tip  of 
size  sufficient  to  permit  the  passage 
of  a full  stream  of  fluid.  It  is  also 
desirable  that  the  canula  be  suf- 
ficiently strong  to  be  used  to  break 
up  brain  tissue  and  tear  the  men- 
inges. The  syringe  may  be  of 
metal,  or  preferably  of  hard  rubber, 
to  be  used  with  solutions  of  bichlo- 
ride of  mercury.  As  the  tube  is 
introduced  within  the  opening  made 
by  the  perforator,  the  impetus  of 
the  fluid  injected  is  confined  within  the  skull,  and  hence  no  danger  of 
the  entrance  of  fluid  or  air  into  the  uterine  sinuses  is  caused  by  the 
injection. 

The  Operation  of  Craniotomy  in  Head  Presentations. — 
When  craniotomy  has  been  determined  upon,  there  are  certain  considera- 
tions, aside  from  the  scientific  aspect  of  the  case,  which  pertain  to  the 
relations  of  the  obstetrician  to  his  patient  and  her  friends.  A consider- 
able proportion  of  the  religious  world  holds  views  regai’ding  the  destiny 
of  the  soul  that  perishes  without  the  rites  of  the  Church  which  render 
the  destruction  of  the  living  foetus  a peculiai’ly  momentous  occurrence. 
Should  the  foetus  be  living,  the  obstetrician  will  do  well  to  give  the 
patient  and  her  family  the  fullest  opportunity  to  secure  the  ministra- 
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tions  of  the  faith  wliich  they  hold.  He  should  not  bear  the  responsi- 
bility of  destroying  the  living  fostus  without  professional  support  when 


Fig.  54. 


Fig.  65. 


Application  of  Tarnier’s  Basiolribe.  Basiotripsy  Accomplished. 

it  can  be  obtainetl.  In  view  of  the  present  status  of  Caesarean  section 
the  mother  and  her  friends  should  be  fully  cognizant  of  the  proposed 
operation,  and  should  the  foetus  be  living  they  should  be  allowed  to 


Fig.  56. 


Crotchets. 


5 


choose,  after  careful  explanation,  between  the  destruction  of  the  foetus 
and  CiBsarean  section. 

Before  proceeding  to  craniotomy  the  rectum  and  bladder  should  be 
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emi)tio(l  and  precautions  taken  to  secure  strict  antisepsis.  The  iirstru- 
ments  to  be  used  should  be  waslicd  with  soap  and  warm  water  and 
iminer.sed  in  a 5 per  cent,  solution  ot  carbolic  acid. 
The  external  genitalia  of  the  patient  should  be 
thoroughly  washed  with  soap  and  water  and  a solu- 
tion of  bichloride  of  mercury  1 : 2000.  She  should 
be  placed  with  her  buttocks  projecting  over  the 
edge  of  a bed  or  table,  the  limbs  supported  in  chairs 
or  held  by  assistants.  A copious  vaginal  douche 
(not  less  than  two  quarts)  of  bichloride  solution, 
1 : 5000,  moderately  heated,  should  be  given.  The 
operator,  having  rendered  his  hands  and  arms  asep- 
tic, should  sit  before  his  patient,  having  his  instru- 
ments within  reach,  and  also  a gallon  of  the  mer- 
curic solution,  1 : 5000,  warmed.  A bucket  or 
pail  which  may  be  covered  at  once  should  be  at 
hand  to  receive  the  foetus.  It  will  be  best,  in  the 
majority  of  case.s,  to  aii£e.sthetize  the  jiatient,  to 
spare  her  jjhysical  and  mental  sulFering.  An 
a.ssistant  should  stand  beside  her  to  hold  the  foetus 
craiuotomy  torceps.  Jjj  position  by  suprajuibic  pressure. 

Having  carefully  determined  the  position  of  the  head,  if  the  operator 
use  a scissor  perforator  the  left  hand  should  be  inserted  in  the  vagina 
and  the  perforator  guided  to  a suitable  point  for  piercing  the  cranium. 


Fio.  58. 


Braun’s  Hard-rubber  Tube. 


If  it  is  deemed  sufficient  to  ]iierce  a suture  or  fontanelle  and  allow  the 
expulsive  forces  of  nature  to  jjartially  empty  the  head  and  deliver  it. 


the  jiorforator  may  be  introduced  in  this  manner,  being  partially  with- 
drawn, turned  at  right  angles  to  its  first  insertion,  reiirserted,  and  the 
aperture  enlarged.  It  is  best,  however,  having  entered  the  head,  to 
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break  up  the  medulla  oblongata  and  the  brain,  eitlier  with  the  perforator 
or  the  eanula.  The  cranium  should  then  be  thoroughlv  evacuated  by 
the  injection  of  bichloride  solution,  1 : 5000,  with  force  sufficient  to 
wash  out  the  brain.  If  the  simple  perforator  has  been  used,  the  escape 
of  cerebral  tissue  will  be  less  prompt  and  complete  than  when  the  tre- 
phine is  employed. 

In  exceptional  cases  the  head  is  left  after  perforation  and  evacuation 
to  be  normally  delivered.  This  can  be  a justifiable  procedure  only 
when  the  woman  has  been  so  short  a time  in  labor  that  her  tissues 
are  uninjured  and  when  the  foetus  is  not  macerated.  It  is,  in  the  va.st 
majority  of  cases,  best  to  complete  delivery  after  pei’foration  and  evac- 
uation. 

Whenever  its  application  is  possible  the  trephine  is  to  be  preferred 
for  craniotomy.  It  makes  a permanent  opening  through  which  cerebral 
tissue  is  freely  evacuated,  and  readily  permits  the  application  of  the 
cranioclast.  To  use  the  trephine  great  care  must  be  exercised  to  hold 
it  firmly  against  the  cranium,  and  if  the  operator’s  grasp  be  not  fully 
competent  for  this,  an  a.ssistant  should  press  the  trephine  firmly  against 


Fig.  ()0. 


The  Use  of  the  Simple  Perforator. 


the  bone  under  the  guidance  of  the  operator’s  left  hand,  while  with 
his  right  the  crown  of  the  trephine  is  rotated.  A point  should  be 
chosen  in  bony  tissue  for  trephining,  and  the  operator  will  usually  find 
a parietal  bone  or  the  occipital  accessible.  The  cranium  having  been 
opened,  the  brain  should  be  thoroughly  broken  up  by  pushing  the  tre- 
phine into  the  cerebral  mass,  or  by  any  convenient  instrument.  The 
eanula  should  then  be  passed  to  the  base  of  the  skull,  and  the  warmed 
solution  of  bichloride  of  mercury,  1 : 5000,  should  be  injected.  The 
eanula  should  be  moved  about  until  it  is  felt  that  the  brain  is  thoroughly 
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disorganized.  The  injection  of  fluid  should  be  continued  as  long  as 
tlie  return  current  brings  fragments  of  tissue  with  it. 

Unless  the  base  of  the  cranium  is  unusually  large  and  firm,  delivery 
should  be  completed  by  the  cranioclast.  The  size  of  the  blades  of  this 
instrument  is  adapted  for  its  introduction  through  the  opening  made  by 
the  trephine.  The  left  blade  of  the  cranioclast,  which,  like  the  left 
blade  of  the  forceps,  contains  the  button  of  the  lock,  is  passed  first 
through  the  trephine  aperture.  This  blade  bears  the  solid,  roughened 


Fig.  til. 


Craniotomy  with  Martin’s  Trephine. 


cephalic  portion  which  fits  into  a corresponding  aperture  in  the  right 
blade.  The  right  blade  is  passed  without  the  skull  to  receive  the  left . 
blade  covered  by  the  soft  parts  in  its  grasp.  By  the  compressing  screw 
a firm  hold  is  secured,  and  traction  in  the  axis  of  the  pelvis,  in  the 
manner  in  which  the  forceps  is  used,  will  complete  delivery.  The  head 
ordinarily  emerges  flattened  antero-posteriorly  into  an  irregular  cone. 

Among  the  advantages  to  which  the  cranioclast  of  Braun  can  lay 
claim  are  its  small  size;  the  fact  that  its  blades  are  nearly  covered  by 
soft  parts  during  extraction,  as  one  is  within  the  head  and  the  other  is 
buried  in  the  .scalp;  the  security  of  its  grip,  which  can  be  varied  if 
needed;  its  simplicity,  wliich  allows  it  to  be  readily  cleaned;  and  its 
pelvic  curve,  which  permits  rotation  of  the  evacuated  head  and  advan- 
tageous traction.  Experience  has  .shown  that  during  traction  with 
Braun’s  craniocla.st  the  head  moulds  itself  by  tlie  pressure  of  the  pelvic 
walls  without  injury  to  the  maternal  ti.ssues,  as  the  only  point  at  which 
the  cranium  is  pierced  is  turned  toward  the  aperture  of  the  birth-canal, 
and  is  continually  under  the  direction  of  the  operator.  The  left  blade 
should  be  passed  deeply  to  the  ba.se  of  the  cranium,  while  the  right 
should  grasp  that  opposite  surface  of  the  head  which  lies  lowest  in  the 
pelvic  axis. 
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After  the  delivery  of  the  child  and  j)laeenta  an  intra-uterine  douche 
of  hot  thymol,  1 : 1000,  or  of  bichloride  of  mercury,  1 : 5000,  should 
be  given.  A uterine  suppository  containing  from  30  to  60  grains 
of  iodoform  should  be  placed  within  the  interual  os.  Any  lacerations 
of  the  perineum  should  be  carefully  closed,  superficial  lesions  of  the 
vagina  dusted  with  iodoform,  and  the  regular  administration  of  small 
doses  of  ergot,  15  to  30  drops  of  fluid  e.vtract  every  six  hours,  will 
often  be  found  useful  in  favoring  uterine  involution. 

Strict  antisepsis  is  imperative  in  performing  craniotomy,  and  if  faith- 
fully carried  out  the  patient’s  convalescence  is  often  speedy  and  uncom- 


The  Head  after  Delivery  by  the  Cranioclast. 


plicated.  No  further  vaginal  douches  are  needed,  unless  a positive 
indication,  as  foul  lochia  with  fever,  arises.  Should  the  mother  be  very 
anaemic  or  there  be  reason  to  suspect  the  existence  of  nephritis,  the  intra- 
uterine and  vaginal  douches  should  not  be  of  a mercurial  solution,  but 
of  carbolic  acid  or  thymol. 

It  may  happen  that  the  ba.<e  of  the  cranium  will  not  yield  to  the 
counter-pressure  of  the  pelvic  walls  without  the  risk  of  injuiy  to  the 
maternal  tissues.  The  use  of  the  cephalotribe  (cephalotripsy)  is  then 
indicated.  This  instrument  is  to  be  applied  as  is  the  forceps.  Care 
must  be  taken  that  spiculse  of  bone  do  not  project  at  the  aperture  made 
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bv  pertbration  to  wound  the  maternal  tissues.  Ksjjeeial  caution  should 
bo  exercised  to  ap]>lv  the  blades  aeeurately  to  the  head.  enouj>|h  of  the 
hand  should  be  insertal  in  the  vagina,  or  a finger  may  be  placed  in  the 
skull,  to  determine  bony  landmarks  positively.  The  left  hand  should 
constantly  ascertain  and  guide  the  position  of  the  head  during  extrac- 
tion. As  in  the  use  of  the  forceps,  rotation  of  the  head  into  its  most 
favorable  relation  with  the  pelvis  is  be.st  obtained  by  traction  in  the 
axis  of  the  pelvis,  the  cranium  elongating  itself  in  the  long  axis  of  the 
cephalic  portion  of  the  blade  of  the  instrument  by  the  escape  of  its 
contents  and  the  overlapping  of  the  edges  of  the  punctured  bone  at  the 
point  of  perforation. 

The  ceplialotribe  is  a more  dangerous  instrument  to  the  mother  than 
the  cranioclast : with  the  instrument  of  Tarnier  remarkably  good  results 
are  reported  by  the  French,  to  which  reference  will  be  made  later.  Per- 
foration by  the  trephine,  thorough  evacuation  of  the  cranium,  and  deliv- 
ery by  the  cranioclast  after  Braun’s  method,  as  described,  offer  the  least 
dangem  to  the  mother  in  the  larger  proportion  of  craniotomies. 

In  Exceptional,  Presentations  of  the  Head. — In  face  presen- 
tations Auvard^  advises  perforating  the  forehead,  and  inserting  one  blade 
of  the  cranioclast  in  this  aperture,  the  other  in  the  mouth.  Tarnier’s 
simple  basiotribe  may  be  used  as  a trephine  in  these  ea.ses.  When  a 
suitable  bony  surface  for  trephining  is  not  available,  the  .simjile  per- 
forator may  be  employed  (Blot’s,  Naegele’s).  When  bony  landmarks 
cannot  be  recognized,  perforation  may  be  made  at  any  convenient  jioint. 
It  is  essential  in  these  cases  that  the  perforation  be  very  deep  ; if  through 
an  orbit  or  the  palatine  region,  the  cavity  of  the  cranium  must  be  fairly 
opened,  followed  by  thorough  evacuation. 

Craniotomy  on  the  After-coming  Head. — Craniotomy  is  not 
indicated  upon  the  after-coming  head  of  the  living  child.  An  obsta- 
cle to  delivery  wdiieh  cannot  be  overcome  without  craniotomy  will  soon 
cause  the  death  of  the  foetus.  The  operation  is  more  difficult  tlmn  in 
head  presentations,  because  of  the  position  of  the  head  and  the  fact 
that  the  best  localities  for  trephining  are  inaccessible.  The  trephine 
can  very  rarely  be  used  iu  the.se  cases,  and  the  point  of  the  perforator 
is  liable  to  slij)  from  the  oblique  direction  at  which  it  meets  the  head. 
The  oecipito-atlantoid  ligament  and  the  lateral  fontanelles  have  been 
recommended  as  affording  easy  entrance  to  the  jierforator ; but  when 
the  emergency  arises  no  one  anatomical  landmark  is  selected,  but  the 
cranium  is  iiicrced  as  is  most  convenient  under  the  existing  circum- 
stances. If  the  oecijmt  be  behind  the  pubes,  the  body  may  be  raised 
and  ]icrforation  made  through  the  mouth  or  orbit.  If  the  chin  is 
anterior,  the  trunk  may  be  held  by  an  assistant  and  the  base  of  the 
cranium  entered.  When  the  head  is  transverse  in  the  jielvis,  the 
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trunk  may  be  rairied  or  lowered  strongly  and  the  region  of  the  ear 
perforated. 

The  cei)halotribe  is  occasionally  used  to  e.xtract  the  afler-eoming 
head  without  perforation.  The  head  is  favorably  situated  for  the 
exercise  of  the  crushing  force  of  the  instrument  upon  the  base,  and 
Lusk  has  found  that  the  head  accommodates  itself  readily  to  the  pel- 
vis. The  traction  made  during  delivery  in  breech  presentations  gener- 
ally suffices  to  deliver  the  perforated  head  without  difficulty:  it  some- 
times hap])ens  that  forceps  modelled  after  the  French  instruments, 
which  make  strong  compression,  are  found  useful  after  the  head  has 
been  ])crforatcd. 

Version  .vnd  Forceps  after  Craniotomy. — Version  after  per- 
foration has  been  strongly  urged.  If  the  head  is  emptied  early  in 
labor,  and  s])icnhe  of  bone  do  not  project  from  the  aperture  made  by 
the  jierforator,  version  may  be  a safe  and  advantageous  procedure.  It 
is  obviously  not  to  be  considered  in  delayed  cases  where  uterine  retrac- 
tion has  occurred  and  the  inferior  segment  of  the  uterus  is  greatly  dis- 
tended. In  the  greater  number  of  eases  extraction  with  the  cranioclast 
will  be  found  a safer  and  le.ss  difficult  procedure  than  version  after 
craniotomy. 

The  application  of  the  forceps  to  the  jierforatcd  head  is  attended 
with  decided  risk.  Accurate  lind  firm  apposition  of  the  blades  is 
rarely  possible,  as  the  form  and  size  of  the  head  change  under  the 
]iressnre  of  the  instrument.  The  blades  are  very  likely  to  slip  unless 
the  instrument  be  one  capable  of  making  very  decided  conijn-ession. 
.Vs  stated,  it  is  occasionally  advantageous  to  aid  the  delivery  of  the 
after-coming  head  with  forcejis  when  it  is  not  readily  delivered  after 
craniotomy ; but  forceps  should  not  be  ajijdied  in  head  presentations 
when  the  cranium  has  been  opened. 

RESEiTnoN  OF  'I'HE  IIe.vd. — (rreat  ingenuity  has  been  c.xercised  in 
devising  instruments  for  resecting  the  fetal  head  in  such  a manner  as 
to  mechanically  remove  the  resi.stance  offered  by  the  ba.se  of  the  cra- 
nium. Von  Hnevil  and  Tarnier  -have  designed  complicated  forceps- 
saws  by  which  a wedge  whose  larger  end  lies  at  the  vertex,  and  whose 
narrow  surface  e.xtends  through  the  base,  is  removed.  Barnas  resects 
the  head  .successfully  with  the  wire  t‘cra.seur.  The  Lollini  in  Bologna, 
Guyon,  and  Hubert  have  invental  in.struments  for  jiiercing  the  ba.se 
ami  re.secting  the  head.  In  tlie  hands  of  their  inventors  these  appli- 
ances have  rendered  good  service,  but  they  are  rarely  accessible  to  the 
average  operator,  who  wonld  not  readily  com])rehend  their  u.se. 

Resection  of  the  Fcetat.  Trunk. — In  contracted  pelves  when 
th.e  foetus  has  become  impacted,  in  neglected  shonldcr  presentations, 
and  in  monstrosities  it  mav  become  neces.sary  to  resect  the  trmd<  of 
the  foetus.  Decapitation  is  the  most  commonly  performed  of  these  resec- 
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tions.  For  tliisi  j)iirpose  the  decapitation  hook  of  Carl  Braun  is  often 
employetl.  It  consists  of  a rod  tapering  to  the  hook,  which  forms  an 
acute  angle  with  the  rod  and  is  tipped  by  a slight  eulargement.  Ihe 
handle,  at  right  angles  to  the  rod,  is  sufficiently  large  to  afford  a firm 
grasp.  Tt)  perform  decapitation  with  Braun’s  liook  the  fingers  of  one 
hand  should  encircle  the  neck,  while  the  hook  should  be  guided  to 
grasp  the  neck  just  below  the  fingers  of  the  hand  inserted.  Down- 

Fici.  63. 


Carl  Braun’s  Decapitation  Hook. 


Fig.  64. 


Decapitation  by  the  Hook. 


ward  tractions  with  rotary  motions  will  rajiidly  sever  the  attachment 
of  the  head  to  the  body.  As  the  spinal  column  is  felt  to  yield  caution 
should  be  exercised,  le.st  the  hook  leave  its  position  suddenly  and  injure 
the  maternal  tissues. 

Blunt-pointed  scis.sors  may  often  be  used  to  advantage  in  completing 
the  division  of  the  fasciae  and  skin. 

The  chain  .saw  has  been  passed  around  the  neck  by  various  devices  : 
Tarnicr  and  Thomas  have  devised  complicated  instruments  for  resecting 
the  trunk  by  this  means.  A strong  cord  may  be  used,  a catheter  and 
stylet  serving  as  guides  in  application.  The  use  of  a .speeulum  is 
neco.s.saiy  in  the.se  ca.ses  to  prevent  injury  to  the  vagina  bv  the  (‘Uttinsi 
of  the  cord.  I’ajot  has  fastened  a lead  ball  to  a strong  cord  and  passed 
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it  about  the  neck  by  the  blunt-book  commonly  us«l  in  France : the 
weight  of  the  ball  brings  the  cord  to  tlie  operator’s  grasp.  Dol6ris‘ 
succeeded  in  decapitating  a dead  foetus  with  ease  by  using  a cord  in  the 
method  devised  by  Pajot. 

The  head  is  commonly  severed  from  the  trunk  by  obstetricians  not 
possessing  instruments  especially  constructed  for  the  purpose  by  bring- 
ing the  neck  as  low  as  possible  by  traction  upon  the  prolapsed  part:  the 
left  hand  is  then  used  as  a guide,  and  strong,  blunt-pointed  scissors  are 
used.  The  employment  of  the  cord  and  speculum  is  a rapid  and  ea,sy 
method  when  the  cord  can  be  passed.  Braun’s  decapitation  hook  per- 
forms its  work  with  an  ease  and  rapidity  which  are  sometimes  surprising. 
Resection  of  the  foetal  trunk  at  some  point  other  than  the  neck  may  be 
accomplisheol  by  strong  scissors : it  is  usually  combined  with  the  evacu- 
ation of  one  of  the  cavities  of  the  trunk  or  evisceration.  The  piu’pose 
of  this  procedure  is  to  fold  the  body  upon  itself  and  permit  version  or 
spontaneous  evolution  of  impacted  shoulder  presentations.  Blunt- 
jjoiuted  scissors  or  the  perforator  may  be  employed  to  open  the  cavity 
entered  ; projecting  bone  should  then  be  carefully  removed,  and  the 
cranioclast  or  bluut-hook  may  complete  delivery.  When  the  position 
of  the  foetus  permits  it,  and  it  is  macerateol,  de.struction  and  removal 
of  the  macerated  vi.scera,  if  decomposition  be  advanced,  may  be  advan- 
tageously accomplished  by  the  injet;ting  a])jiaratus  used  in  craniotomy, 
an  anti.septic  solution  of  decided  .strength  being  employed.  A .single 
thorough  intra-uterine  antiseptic  douche  and  an  iodoform  suppository 
should  be  employed  after  the  extraction  of  the  foetus. 

Various  complicated  in.struments  have  been  invented  for  performing 
embryotomy,  but  their  use  has  generally  been  limited  to  their  inventors. 
The  surgical  principle  that  the  simple.st  instrument  is  the  best  is  very 
clearly  applicable  to  these  as  well  as  to  other  obstetric  instruments. 


The  Indications  for  and  Limitations  of  Embryotomy 

AT  Present. 

In  rightly  defining  t^je  position  of  embryotomy  as  an  obstetric  opera- 
tion at  jiresent,  the  matter  mu.st  be  viewed  as  impartially  as  possible. 
Sentiment,  .so  often  a hindrance  to  clear  thinking,  .should  be  di.sregarded. 
The  effort  to  brand  a procedure  as  murderous  which  has  received  the 
practical  approval  of  many  of  the  most  intelligent  ob-stetricians  of  the 
time  is  certainly  an  error.  On  the  other  hand,  a mi.sconception  of  the 
powers  of  nature,  and  a jiractical  ignoi’ance  of  those  precautions  which 
render  the  minor  obstetric  operations  safe  to  mother  and  child,  which 
have  led  .some  too  early  to  resort  to  embryotomy,  are  an  equally  .serious 
error.  There  remains,  however,  a middle  ground  of  judgment,  ba.sed 
* Annaies  de  Gynecologie,  March,  1885. 
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on  the  .stndv  of  the  anatomy  and  pathology  of  the  ])artiu’ient  uterus, 
and  embraoing  a consideration  of  modern  o])erations,  which  enables  the 
obstetrician  to  meet  more  intelligently  than  formerly  the  responsibilities 
which  complicated  labor  entails  upon  him.  The  discussion  of  the  pro- 
priety of  embryotomy  may  be  simplified  by  considering  first  the  per- 
formance of  embryotomy  upon  the  dead  foetus,  and  second  upon  the 
living  foetus : the  existence  or  non-existence  of  pelvic  disproportion 
will  be  considered  under  each  division  of  the  subject. 

Embryotomy  upon  the  Dead  Fcetus. — The  obstetrician  is  not 
infrequently  summoned  to  cases  of  delayed  labor  in  which  the  foetus 
has  perished.  Examination  of  the  patient  may  reveal  a pelvis  normal 
in  pro])ortions ; the  foetus  in  head  presentation  ; the  amniotic  fluid 
escaped  ; and  the  uterus  in  a condition  of  contraction  and  retraction 
known  as  uterine  tetanus.^  The  dangers  which  threaten  are  rupture  of 
the  uterus,  septic  infection,  and  exhaustion.  The  lower  uterine  seg- 
ment is  greatly  distended  by  the  presenting  part ; the  superior  segment 
is  firmly  retracted,  and  has  ceased  to  exercise  an  expellent  force ; and 
pressure  upon  the  uterine  tissues  is  causing  stasis,  engorgement,  and  a 
condition  inviting  infection.  The  indication  is  prompt  emptying  of 
the  uterus  with  the  least  danger  to  the  mother. 

The  first  procedure  which  suggests  itself  to  the  mind  of  the  attend- 
ant is  the  application  of  forceps.  If  the  forceps  were  capable  of  less- 
ening the  size  of  the  festal  head  sufficiently  to  relieve  essentially  the 
pressure  upon  the  uterine  tissues,  its  use  would  not  be  an  added  source 
of  danger.  But  we  fail  to  find  satisfactory  evidence  that  the  forceps 
lessens  symmetrically  the  size  of  the  foetal  head  beyond  a slight  degree  : 
the  reduction  of  one  diameter  to  any  considerable  e.xtent  is  followed  by 
an  increase  in  another,  and  the  danger  to  the  over-distended  uterine 
tissues  would  remain  the  same.  The  forcible  extraction  of  the  head 
tlirough  the  over-distended  lower  uterine  segment  and  cervi.x  would 
add  to  the  dangers  for  the  mother  already  existing.  In  primijcarce,  in 
whom  the  strength  of  the  lower  uterine  segment  is  greater  than  in 
multipara3,  the  danger  of  extracting  the  head  before  reducing  its  size 
would  be  less  than  in  multi])ar8e ; in  either,  extraction  without  reduc- 
tion of  size  is  dangerous.  Version  is  even  more  dangerous  when  ute- 
rine tetanus  is  fully  established.  As  the  child  has  perished,  there  is  no 
sufficient  reason  why  the  size  of  the  head  should  not  be  reduced  and 
labor  speedily  terminated.  In  the  greater  number  of  cases  j)erfora- 
tion,  evacuation,  and  extraction  with  the  cranioclast  furnish  the  safest 
method  of  delivery.  Should  excessive  rigidity  of  the  head  at  the  base 
exist,  the  basilyst,  basiotribe,  or  cephalotribe  may  be  eni])loyed. 

Under  strict  antiseptic  precautions  the  rate  of  mortality  from  craniot- 
omy in  these  cases  is  very  low.  Traction  by  the  cranioclast  is  made  in 
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the  axis  of  the  ])elvis ; if  the  trephine  is  used,  no  projecting  spieula?  of 
bone  endanger  tlie  maternal  tissues ; the  thorough  (‘vacuation  of  tlie 
head  allows  it  to  mould  readily  to  the  pelvis,  and  the  use  of  antiseptics 
i-eduees  the  danger  of  infection  to  a minimum.  Merkel  in  100  crani- 
otomies, performed  6 when  the  pelvis  was  normal  in  proportions  and 
tlie  child  had  died.  Thorn*  in  80  craniotomies  jierformed  14  in  normal 
jielves  when  the  foetus  presented  by  the  head  or  breech  and  had  died, 
with  a mortality  of  nil:  in  these  cases  no  deformity  of  the  foetus 
existed,  but  disjiropoition  between  the  size  of  the  foetus  and  pelvis  was 
in  some  cases  present.  In  jirivate  practice  the  natural  repugnance  to 
any  procedure  which  resects  the  foetus  would  at  first  re.sult  in  objection 
to  the  performance  of  craniotomy  in  these  cases;  but  if  it  be  under- 
stood that  the  foetus  is  dead  and  that  the  mother’s  life  is  in  danger, 
this  objection  will  be  commonly  withdrawn.  The  mother  should 
invariably  be  amesthetized.  Where  uterine  tetanus  exists,  chloro- 
form is  preferred  by  Continental  obstetricians,  because  it  favors 
relaxation  of  the  rigid  uterine  tissue.  The  skilful  administration 
of  chloroform  in  these  cases  has  repeatedly  jiroved  advantageous, 
and  is  to  be  commended  for  more  extensive  use  by  American  obste- 
tricians. If  strict  antisepsis  be  observed  at  the  operation,  coinjilica- 
tions  during  the  puerperal  period  will  be  reduced  to  a minimum. 

In  neglected  shoulder  presentations  in  normal  pel ve.s,  when  the  child 
is  dead  and  a tetanic  condition  of  the  uterine  muscle  has  supervened, 
embryotomy  is  indieated.  The  choice  of  the  mode  of  decapitation  will 
be  decideel  bv  the  resources  and  training  of  the  operator : resection  of 
the  trunk,  other  than  decapitation,  may  be  performed  as  circumstances 
will  best  permit.  The  diameters  of  the  after-coming  head  of  the  dead 
foetus  mav  reejuire  reduction  in  normal  pelves ; the  cej)halotribe  has 
been  found  especially  efficacious  for  this  purpose,  for  reasons  which 
will  be  stated  presently. 

In  contracted  ])elves,  after  the  death  of  the  foetus,  the  indications  for 
embryotomy  are  more  universally  recognized.  If  the  degree  of  pelvic 
contracture  be  slight  and  the  head  presents,  comjiressicju  by  the  cephalo- 
tribe  liiav  effect  delivery,  with  traction  in  the  axis  of  the  pelvis,  with- 
out difficulty.  The  necessity  for  perfoi’ation  may  occasionally  be  obvi- 
ated by  the  use  of  the  eephalotribe  iu  these  cases,  as  has  been  advised 
bv  Lusk.  Notwithstanding  the  fact  that,  as  a rule,  a considerable 
degree  of  compression  upon  the  foetal  skull  in  one  diameter  is  followed 
bv  an  increa.se  in  the  size  of  another,  the  eephalotribe,  when  applied  in 
the  antero-postcrior  diameter  of  the  head,  is  capable  of  lessening  slightly 
that  diameter  with  but  a slight  iuci’ea.se  in  one  of  the  others.  Murray* 

’ Archw  fiir  Gi/naMor/ie,  Band  xxi.  p.  461. 

^ Riid.,  Band  xxiv.  Heft  3,  1884. 

“ Edinburgh  Med iad  Journal,  November,  1888. 
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luLs  found  by  experiment  tliat  the  fmtal  skull  is  eoinpressible  iu  an  antcro- 
])osterior  direetiou  by  the  sliding  of  the  oeeijhtal  and  frontal  bones  under 
the  ends  of  the  parietal  bones : sneh  compression  produces  no  appreciable 
enlargement  in  the  transverse  diameters ; compensation  is  effected  by 
v(!rtieal  elongation  of  the  skull,  which  provides  for  the  accommodation 
of  the  cranial  contents.  Application  of  the  compressing  instrument  in 
any  but  the  antero-posterior  diameter  of  the  head  is,  however,  followed 
I )y  corresponding  elongation  of  the  opposite  free  diameter.  In  cases  of 
slight  pelvic  contraction  it  may  therefore  be  advantageous  to  apply  the 
cephalotribe  in  the  antero-posterior  diameter  of  the  head,  elongate  the 
head  vertically,  and  deliver  it  by  traction  in  the  axis  of  the  pelvis : as 
the  foetus  is  dead,  no  thought  need  be  given  to  the  effect  produced  ujion 
its  brain  by  eomjiression  of  the  head.  In  slightly-contracted  pelves 
the  use  of  the  cejihalotribe  upon  the  after-coming  head,  when  applied 
in  the  manner  recommended  by  Lusk  and  Murray,  is  an  expedient  well 
worthy  to  be  kept  in  mind. 

In  contracted  pelves  the  death  of  the  foetus  ordinarily  occurs  earlier 
in  labor  than  in  normal  pelves,  because  of  the  failure  of  the  presenting 
pai't  to  descend  and  vigorous  compression  of  the  foetus  early  in  labor 
before  the  exjiulsive  segment  of  the  uterus  ha.s  become  exhausted.  In 
a ca.se  of  slightly  contracted  pelvis  seen  immediately  after  the  death  of 
the  foetus,  and  before  a tetanic  condition  of  the  uterine  muscle  and 
great  distension  of  the  inferior  segment  had  supervened,  less  complete 
reduction  of  the  diameters  of  the  head  would  be  uece.ssary  than  in  a 
case  in  which  the  pelvis  was  normal  and  the  lower  uterine  segment  was 
distended  almo.st  to  the  point  of  rujiture.  As  a rule,  perforation,  evac- 
uation, and  delivery  by  the  cranioclast  in  head  pre.sentations  is  safest  in 
the.se  cases,  in  normal  and  contracted  pelves : occasionally,  before  ute- 
rine tetanus  has  developed  with  over-distension  of  the  inferior  segment, 
the  use  of  the  cephalotribe  without  perforation  is  permissible. 

In  markedly  contracted  pelves,  when  the  foetus  is  dead,  embrvotomv 
is  indicated.  Should  the  conditions  present  have  endured  .so  long  that 
necrosis  of  maternal  tissues  and  maceration  of  the  foetus,  with  ti.ssue 
<lisorgauizatiou,  exist,  with  beginning  sej)ticaemia,  the  extirjiation  of 
foetus  and  uterus  by  supravaginal  amjiutation  is  to  be  advi.sed.  The 
lire.scnce  of  multiple  fibromata  eomplieatiug  jiarturition  greatly  iucrea.ses 
the  danger  of  .septicaemia  from  necrosis  of  the  uterine  tissues,  and  ren- 
ders tlie  prognosis  after  Caesarean  section  extraordinarily  grave  if  the 
uterine  incision  pa.s.ses  through  a fibroid,  as  necrosis  of  the  tumor  fol- 
lows. In  multiple  fibromata  with  death  of  tlic  flctus,  if  symptoms  of 
extensive  tissue-necrosis  be  pre.sent,  extir])ation  and  drainage  are  indi- 
cated.* Embryotomy  under  such  circumstances  would  result  in  laeer- 

* See  ca.ses  of  fibromata  comi)lioating  pregnancy  and  parturition,  reported  by  Porak 
Bvllitin  de  la  Sociele  Obstetrical, ■,  No.  -1,  1888;  also  Ca>sarean  section,  death  from  sepsis 
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ating  tissues  already  disorganized,  and  causing  fresh  absorption  of  sep- 
tic virus. 

P^MHiiYOTOMY  UPON  Imetal  Monstrositi  rs. — 111  tlic  case  of  foetal 
monstrosities  the  mother’s  interests  are  so  manifestly  paramount  that 
the  propriety  of  ])orforming  embryotomy  cannot  be  cpiestioned  when 
Nature’s  efforts  fail  in  delivery.  As  the  presentations  of  monsters  are 
anomalous,  no  rule  can  be  given  for  the  performance  of  the  operation 
save  that  of  exjiediency,  circumstances  deciding  the  jiarticular  jiroce- 
dure  to  be  adopted.  Craniotomy  in  hydrocephalus  is  best  performed 
with  a trocar  and  canula,  as  the  evacuation  of  a portion  of  the  fluid 
within  the  skull  is  not  necessarily  fatal  to  the  foetus,  and  often  permits 
labor  to  terminate  normally.  Schroedei-’s  suggestion,  to  perform  version 
after  partially  evacuating  the  skull,  is  appropriate  when  the  conditions 
fiivorable  for  version  exist.  When  version  is  impossible  and  Nature 
fails  to  deliver  the  head  after  partial  evacuation,  perforation,  comjilete 
evacuation  of  the  head,  and  delivery  by  the  cranioclast  arc  indicated. 
While  the  life  of  the  hydrocephalic  foetus  should  not  be  thoughtlessly 
sacrificcol,  it  cannot  be  held  of  equal  value  with  the  normal  child,  and 
its  existence  should  not  be  allowed  to  jeopardize  the  mother’s. 

Embryotomy  upon  the  Living  Fcetds. 

Embryotomy  u])on  the  living  foetus  may  be  considered  by  the  obste- 
trician— 1.  When  the  dimensions  of  the  pelvis  are  normal;  2.  When 
the  pelvis  is  abnormally  small. 

When  the  peevi.s  is  normal  an  abnormality  in  the  mechanism 
of  labor  may  jtnHluce  conditions  in  which  embryotomy  upon  the  living 
foetus  has  Ik'cu  advisctl.  Such  conditions  arc  a malrotation  of  the  head, 
the  chin  turning  into  the  concjivity  of  the  sacrum  or  the  occiput  turn- 
ing posteriorlv.  Failure  of  the  head  to  cngag(“  and  shoulder  jtresenta- 
tion  ])ersisting  to  the  ])oint  of  uterine  retraction  and  tetanus  of  the 
uterine  muscle  may  also  suggest  the  performance  of  embryotomy. 
Impaction  of  the  after-coming  head  and  the  locking  of  twins  may 
raise  the  question  of  embryotomy  before  the  death  of  the  foetus.  An 
abnormal  condition  of  the  mother’s  soft  parts  may  seem  to  indicate  a 
destructive  operation  on  the  living  foetus : rigidity,  cicatricial  contrac- 
tion, tumors,  and  congenital  malformations  occun-ing  in  these  tissues 
may  render  the  delivery  of  a living  child  through  the  birth-canal  im- 
possible. The  destruction  of  an  abnormally  large  and  living  foetus 
has  been  frequently  practised  when  no  pelvic  contraction  existed. 

In  contracted  pelves  experience  with  the  majority  of  obste- 

in  tliis  condition  (Baily,  Lanr.et,  May  12,  1888),  and  successful  Corearean  section  when 
fibromata  were  present  (.lay,  “ Ciesarean  Section  with  Oophorectomy,”  Amer.  Jour. 
Med.  Set.,  November,  1888). 
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tricians  has  fixed  3 inches  as  the  antero-posterior  diameter  through 
which  a living  child  of  normal  proportions  may  pass:  the  French, 
who  are  especially  skilled  in  axis  traction,  report  the  greater  numbei 
of  successfnl  deliveries  by  forceps  at  or  above  3 inches  in  the  antero- 
posterior diameter  of  the  inlet.^  Regarding  the  antero-posterior  diam- 
eter which  permits  the  extraction  of  the  trunk  of  the  foetus  after  em- 
bryotomy, the  limits  vary  with  the  instrument  employed  and  with  the 
dexterity  of  the  operator.  And  here,  again,  the  French,  who  have 
given  especial  attention  to  the  construction  of  instruments  for  the  de- 
structive operations,  speaking  from  large  experience,  fix  2f  inches  as 
the  limit  of  delivery  for  the  foetal  body  by  traction  after  embryotomy. 

But  no  exact  measurement  can  be  adopted  as  a basis  of  judgment, 
nor  can  fractions  of  an  inch  determine  the  choice  of  a given  operation. 
Choice  must  be  made  upon  relative  size  and  proportions  of  foetus  and 
maternal  pelvis,  and  a rational  judgment  can  be  formed  on  these 
grounds  only. 

The  means  at  j)resent  known  for  ascertaining  the  size  of  the  foetal 
head  in  utero  yield  comparative  information  only,  and  consist  in  the 
attempt  to  fit  the  head  into  the  pelvis  by  suprapubic  pressure.  Our 
present  knowledge  regarding  the  inferior  segment  of  the  uterus,  and 
the  impoi’tance  of  recognizing  its  ov'er-distension  in  complicated  labors, 
add  an  important  factor  in  estimating  the  need  for  a radical  opera- 
tion whether  conservative  or  destructive.  Disproportion  of  foetus  and 
jK'lvis,  and  the  condition  of  the  mother  both  as  regards  her  general 
strength  and  freedom  from  infection  and  with  reference  to  the  physi- 
ological or  pathological  condition  of  her  genital  tract, — these  fur- 
nish to-day  the  basis  of  a rational  judgment : a given  pelvic  measure- 
ment is  useful  as  an  indication  of  what  has  been  the  exjierience  of 
others  under  similar  circumstances,  but  is  not  a final  ground  for 
decision. 

Granting  the  existence  of  a labor  which  cannot  be  terminated  with- 
out lessening  the  proportions  of  the  child  to  a fatal  extent  or  injuring 
the  mother’s  birth-canal  in  probably  a fatal  manner,  a radical  obstetric 

0] )cration  is  demanded  in  the  management  of  the  case,  whether  the 
treatment  be  prophylactic  or  curative.  The  pro])hylactic  treatment  of 
this  condition  lies  in  the  induction  of  labor.  The  cautious  obstetrician 
will  obtain  warning  of  an  existing  abnormality  in  the  maternal  pelvis 
or  foetus  by  the  history  of  a former  labor  if  one  has  occurred  : if  the 

1) atient  be  a primipara,  he  should  examine  her  from  four  to  six  weeks 
before  her  expected  labor,  satisfy  himself  of  the  proportionate  size  of 
foetus  and  ])elvis,  diagnosticate  the  foetal  jiosition  and,  if  possible,  the 
presentation,  and  be  assured  that  no  marked  pelvic  contraction  exists. 
Pelvimetry  may  be  so  ])erformcd  by  one  accustomed  to  examine  the 

‘ .See  tlie  report  of  29  ciises  tiy  \'arnier  {Gazette  Hebdomadaire,  No.  47,  1888). 
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j)olvis  that  the  delicacy  of  a patient  -will  not  be  offended  ; prnderv  on 
lier  part,  and  hesitation  excusing  neglect  on  the  part  f>f  her  attendant, 
are  to  be  disregarded  alike. 

Under  antiseptic  treatment  and  modern  methods  of  nourishing  pre- 
mature children  much  greater  eneouragement  can  be  held  out  to  a 
mother  to  submit  to  the  induction  of  labor  than  formerly.  W'vder' 
has  collected  306  cases  of  induced  labor — maternal  mortality  of  3.9 
per  cent.;  StrauclU  reports  26  cases,  with  maternal  mortality  nil; 
Korn,^  45  ca.scs — maternal  mortality  2.2  per  cent. ; AA'inckel,  Sabarth, 
I lecjker,  Spiegclberg,  Haidlen,  and  Fehling  have  collected  statistics  show- 
ing maternal  mortality  of  nil.  The  foetal  mortality  of  induced  labor 
Strauch  found  to  be  55  per  cent,  in  his  cases;  Carnso,'*  averaging  a 
large  number  .of  cases,  estimates  it  at  39  per  cent.,  and  expects  an 
imjirovement  in  this  result  by  improved  methods. 

Induced  labor  under  antiseptic  precautions  offers  but  little  danger 
to  the  mother  and  a very  considerable  risk  ti)  the  child.  In  the  ease 
of  children  with  sound  parentage,  in  good  homes,  ami  under  skilful 
treatment  this  risk  would  be  greatly  lessened.  The  results  of  indu- 
cing labor  are  sufficiently  good,  on  the  side  of  the  mother,  to  demand 
carel'ul  consideration  for  this  j^roeedure  as  pro])hylaetic  treatment  in 
avoiding  the  dangers  of  complicated  labor.  That  the  chances  for  the 
(ihild  are  not  desjierate  is  shown  by  the  reports  of  Cred6  and  Tarnier. 
The  former®  lost  but  18  per  cent. of  678  premature  children  ; the  lat- 
ter,® 30  per  cent,  of  151  poorly-develojied  premature  infants. 

If  the  time  for  induced  labor  be  past,  the  first  operation  in  ]ioint 
of  antiquitv  and  usage  demanding  consideration  is  end)rvotomy,  and 
generally  craniotomy.  In  regarding  this  operation  favorably  the 
life  of  the  feetus  is  of  course  disregard(>d.  The  chance  of  life  and 
subsequent  health  for  the  mother  is  an  excellent  one  under  modern 
antisepsis.  Before  the  antiseptic  era  obstetricians  rc]K)rted  a mater- 
nal mortality  from  craniotomy  of  from  38.52  ])cr  cent.  (Rigaud  and 
Stane.sco)  to  11.8  per  cent.  (Miillcr).  The  mortality  of  craniotomy  at 
present,  bv  the  most  experienced  operators,  has  been  greatly  reduced. 
Thus,  S])iegelberg^  reports  58  craniotomies  with  10  ]ier  cent,  maternal 
mortality;  AVvder,®  215,  mortality  6.6  per  cent.;  Merkel,®  100,  with 
4.7  per  cent,  death-rate  ; Olshausen,*®  mortality-rate,  8.7  per  cent. ; 
AVinckcl,'^  13.3  percent.;  Rokitansky,'®  52  successful  cases;  Jaggard,'® 

’ Archiv  flir  Oyimkologie,  Band  xxxii.  Ileft  1.  Ibid.,  Band  xx.xi.  Heft  3. 

’ Leopold  : Der  KaiserschnitI,  etc.,  Stuttgart,  1888. 

■*  Archiv  fiir  Gynakologie,  Band  xxxiii.  Heft  2.  ^Ibid.,  Band  xxiv.  S.  128. 

^ Reported  by  .\uvard,  Archive.'!  de  Tocologie,  1883,  ]■>.  577. 

’ Lehrbuch  der  Geburlshiilfe,  1882,  ]5.  756.  ® Op.  cil. 

•'  .Archiv  fiir  Gynakologie,  Band  xxi.  S.  461.  Ibid.,  Band  xxiv.  S.  438. 

" Lehrbuch  der  Geburlshiilfe,  Leipzig,  1888,  SS.  6.58-712. 

'^Lehrbuch  d.  g.  Gynakologie,  p.  789.  Amer.  Journ.  Obst,  1884,  p.  1132. 
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82  Ccises  ill  Curl  Bnxuii’s  xvai’cls,  niortiility  i per  cent.;  1 liigei,  il 
eases,  maternal  mortality-rate  nil  from  sepsis,  1.4  per  cent,  from  other 
causes;  Deteriiiann,^  239  craniotomies,  mortality  from  12.8  to  9.4  per 
cent.  These  operations  were,  in  the  majority  of  cases,  perforation  and 
evacuation,  with  the  use  of  the  cranioclast  or  cephalotribe  to  complete 
delivery. 

The  French  operation  of  cephalotripsy  or  basiotripsy,  as  done  with 
instruments  of  French  invention,  affords  excellent  results  so  far  as  the 
mother  is  concerned.  Pinard^  has  colleeted  49  basiotripsies  by  7 opera- 
tors, with  maternal  mortality  ')iil ; Bar  ^ reports  3 favorable  cases ; 
Wasseige,®  35  ceiihalotripsie.s,  mortality  6 per  cent. ; Pajot®  per- 
formed 8 cephalotripsies  in  greatly-contracted  pelves,  with  6 recov- 
eries. Potocki,’'  in  19  cases  of  resection  of  the  foetal  trunk  by  Tar- 
nier’s  embryotome,  reports  a mortality  of  6,  1 of  which  was  imputed 
to  the  instrument.  It  is  evident  that  embryotomy  under  antiseptic 
]irecautions  offers  to  the  mother  an  excellent  chance  for  recovery  and 
subsequent  comfortable  health.  Thus,  Caruso®  averages  the  results  of 
364  craniotomies,  resulting  in  per  cent,  mortality ; 93^  of  the 
mothers  recovered. 

Regarding  the  frequency  of  erabiyotomy,  Merkel,®  in  analyzing  100 
cases,  found  1 craniotomy  in  56  births;  this,  as  Cred6^®  remarks,  is 
among  a poor  population,  living  in  extremely  unsanitary  conditions. 
Thorn,  reporting  Olshausen’s  cases,”  estimated  1 craniotomy  to  89J 
births  where  sanitary  conditions  of  life  had  been  better.  Both  series 
of  cases  extended  over  a long  term  of  years,  beginning  before  the  intro- 
duction of  antisepsis  or  the  perfection  of  induced  labor  and  pelvimetry. 

A better  basis  for  estimating  the  frequency  of  embryotomy  at  pres- 
ent is  afforded  by  statistics  of  more  recent  periods.  In  the  clinic  in 
the  Vienna  General  Ho.spital,  now  in  charge  of  Breisky,  during  1885, 
2761  births  occurred ; 19  craniotomies  and  1 decapitation  were  per- 
formed, or  1 destructive  operation  in  138  labors.^®  At  Marburg,  dur- 
ing 1887,  Ahlfeld’s’®  confinements  numbered  308,  without  a destruc- 
tive operation.  At  the  Philadelphia  Hospital  188  births  occurred  in 
1887,”  without  a destructive  operation  ; at  the  Boston  Lying-in  Hos- 

* Leopold  : Der  Kaiserschnitl,  etc.,  Stuttgart,  1888. 

Zeiliichrift  fiir  Geburtshiil/e  iind  Gyndkologie,  Band  xv.  Heft  2. 

^ Archivee  de  Tocologk,  August  30,  1 887. 

‘ Le  Progrls  medical.  Nos.  51  aud  52,  1884. 

^ Dex  Operatiomt  obstctrkals,  Paris,  1881. 

® Charpeulier;  Trait6  pratique  de.f  Accouchcments,  tome  ii.  p.  750. 

’ Th$.fe,  Paris,  1888.  “ Op.  oil.  » Op.  cil. 

Archiv  fur  Gyndkologie,  Band  xxiv.  Heft  3.  " Op.  cil 

For  permission  to  publish  the  records  of  the  diuic  the  writer  is  iudeblcd  to  Dr. 
Ludwig  Piscajek,  first  clinical  assistant. 

Deuixch.  med.  Wochensehrift,  Nos.  23-28,  1888. 

” Report  Dept.  Charities  and  Correction. 
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pital,  in  112  births  during  three  months  in  1888,  3 craniotomies  were 
performed^ 

ihe  tendency  has  been  to  diminish  the  frequency  of  destructive 
operations  as  knowledge  has  become  more  complete  regarding  con- 
servative measures.  As  serious  pelvic  contraction  is  rare  in  American- 
born  -women,  so  the  desti-uctive  operations  are  not  often  performed 
among  them.  Could  extensive  statistics  of  embryotomy  in  private 
practice  be  obtained,  it  would  be  shown  to  be  done  less  frequently 
than  in  maternities.  Potocki^  has  found  that  32,938  confinements 
furnished  151  shoulder  presentations  in  hospital  practice,  of  which 
about  one  quarter  became  so  impacted  as  to  require  resection  of  the 
fa'tal  trunk.  This  happened  from  no  fault  of  the  staffs  of  the  hos- 
pitals, but  from  the  carele.ssness  or  ignorance  of  the  midwives  and 
physicians  of  towns  and  villages,  who  neglected  to  perform  vei'sion 
promptly. 

If  the  conditions  for  which  destructive  operations  are  most  frequently 
performed  be  considered,  INIerkel  in  his  100  cases  collected  46  performed 
for  disproportion  between  foetus  and  pelvic  canal  occasioned  by  flatten- 
ing of  the  pelvis;  36  because  of  symmetrically-contracted  pelvis;  6 when 
the  pelvis  was  normal.  Thorn  in  80  operations  found  16  normal  ]>elves, 
but  disproportion  between  foetus  and  pelvis  in  80  per  cent.  Regarding 
the  destructive  ojwrations  from  the  standpoint  of  the  treatment  of  con- 
tracted pelvis,  AYinter^  luis  collected  the  results  of  various  modes  of 
treatment  in  632  contracted  pelves  in  wlueh  craniotomy  was  performed 
97  times — 1 in  6.5  cases.  The  forceps  was  u.sed  98  times,  while  ver- 
sion enoled  labor  271  times.  These  results  indicate  that  the  deciding 
element  in  fixing  the  choice  upon  a de.structive  operation  was  not  a 
])clvic  contraction  in  itself,  but  di.s]n’oportion  between  foetus  and  pel- 
vis ; certain  grades  of  disproportion  were  safely  overcome  by  nature, 
by  version  and  forceps,  while  in  but  a small  number  of  cases  was  a 
de.structive  ])rocedure  employed.  A further  ilhrstratiou  of  this  distinc- 
tion is  found  in  the  fact  that  both  Winter  and  Thorn  performed  one- 
fifth  of  their  craniotomies  upon  the  after-coming  head. 

In  estimating  the  indications  for  a destructive  o])cration  the  obstetri- 
cian should  not  lo.se  sight  of  the  fact  that  it  is  not  a contracted  pelvis 
whic'h  will  necessitate  a de.structive  operation,  but  such  disproportion 
between  the  type  and  development  of  foetus  and  pelvis  as  to  defeat 
Nature’s  efforts  at  olelivery,  aided  by  the  conservative  resources  of  the 
ob.stetric  art.  It  is  an  interesting  and  even  curious  fact  that  as  the 
degree  of  disproportion  between  foetus  and  pelvis  becomes  pronounced 
the  mortality  of  the  destructive  operations  is  lessened.  Thus,  Wyder"* 


' Boardman:  Boston  Med.  and  Surg.  Journal,  No.  9,  1888. 

’ Op.  cit.  ’ Zeitsckrift  fur  Geburlsh.  und  Gyndk.,  Band  xxxi.,  1886. 

* Op.  cit. 
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found  a niatc'rnal  mortality  of  15  per  cent,  when  craniotomy  was  per 
formal  in  jielves  whose  antero-postcrior  diameter  at  the  iidet  was  3i  + 
inches;  from  2|  to  3-^  indies,  10  per  cent.  ; from  2^  to  2f  indies,  mor- 
tality nil.  The  explanation  may  be  found  in  futile  efforts  at  delivery 
witli  forceps  by  the  obstetrician,  resulting  from  failure  to  correctly  esti- 
mate the  existing  disproportion  between  foetus  and  mother  and  the 
physiological  or  pathological  conditions  present.  As  the  disprojiortion 
became  more  evident  the  patient  was  spared  these  injurious  and  futile 
endeavors. 

To  summarize  the  discussion  of  the  choice  of  embryotomy  (generally 
craniotomy)  upon  the  living  foetus,  it  may  be  said  that  the  importanee 
of  a proji'hylactic  scrutiny  of  the  pregnant  woman  from  four  to  six 
weeks  before  labor  must  be  strongly  urged  : a previous  successful  preg- 
nancy and  parturition  throws  the  bulk  of  evidence  in  favor  of  a sec- 
ond similar  labor,  provided  the  paternity  and  general  conditions  be  the 
same.  A practical  estimate  of  the  comparative  type  and  development 
of  mother  and  foetus  is  afforded  by  palpation  and  auscultation,  by  the 
adaptation  of  the  presenting  part  to  the  pelvic  canal  by  suprapubic 
pre.ssure  and  by  pelvimetry.  Should  decided  disproportion  be  diag- 
nosticated, the  induction  of  labor  under  antiseptic  precautions  is 
attended  by  a minimum  risk  to  the  mother;  foetal  mortality,  with 
competent  after-treatment,  varies  from  18  to  39  per  cent.  Should 
decided  disproportion  between  foetus  and  mother  not  be  diagnosticated 
or  neglected,  and  labor  occur,  or  should  dystocia  become  absolute 
through  failure  in  the  mechanism  or  dynamics  of  parturition,  the 
obstetrician  may  terminate  labor  by  embryotomy  with  an  average 
maternal  mortality  of  6.6  per  cent,  under  antiseptie  precautions,  but 
with  the  inevitable  death  of  the  foetus.  For  the  discu.ssion  of  the 
indications  for  the  use  of  forceps  the  reader  is  referred  to  previous 
pages  upon  that  subject : briefly,  the  engagement  and  moulding  of  the 
head  at  the  superior  sftait  of  the  pelvis,  in  a primipara  of  average 
strength  and  not  infected  by  sepsis,  furnishes  an  indication  for  forceps. 
Regarding  version,  the  fact  that  the  head  is  not  cxce.ssively  large  or 
unusually  ossified,  as  ascertained  by  palpation  and  vaginal  touch  ; the 
multiparity  of  the  mother;  freedom  from  over-distension  in  the  lower 
uterine  segment,  with  absence  of  tetanus  of  the  uterine  muscle  and 
sejitic  infection, — are  indications  for  this  procedure. 

Excluding  induced  labor,  forceps,  and  version  as  ina])propriate,  there 
remain  for  comparison  with  the  results  of  embryotomv  those  afforded  bv 
modern  Csesarean  section,  laparo-elytrotomy,  amjiutation  of  the  jircg- 
nant  uterus,  and  symphj’-siotomy. 

The  maternal  mortality  of  the  first  50  ca.ses  of  the  modern  C'msarean 
section  performed  in  continental  Eurojte  was  estimated  at  from  20'  to 

' Hurris:  The  Medical  News,  1887,  p.  686. 
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17.9*  |)or  cent,  on  the  part  of  the  mothers,  and  2 per  cent,  of  the  chil- 
dren. The  revival  of  the  operation  in  the  United  State.s  was  followed 
by  11  operations,  with  maternal  mortality  45^y  per  cent.,  and  foetal 
mortality  27y\  per  cent.^  Within  a short  time  the  list  of  sncce.ss- 
nd  ca.ses  has  been  increased,  improving  the  .statistics  of  American 
operations.* 

The  status  of  the  operation  among  German  operators  has  been 
described  by  Leopold  in  a recent  work.*  The  maternal  mortalitv 
under  the  improved  operation  at  his  clinic  in  Dresden  during  the 
past  four  years  has  been  8.6  per  cent. — 4.3  per  cent,  from  sepsis ; 
foetal  mortality  was  13  per  cent.  These  o])erations  were  performed 
largely  for  pelvic  contraction.  Carnso*  tabulates  135  ca.ses  to  October 
1,  1888,  with  maternal  mortality  per  cent.,  including  the  finst 

50  reported  in  Europe ; foetal  mortality,  8.27  per  cent.  In  cases  of 
H'peated  Ciesarean  section  the  mortality  was  nil.  It  is  interesting 
among  the  operators  of  all  civilizetl  nations  whose  results  are  tab- 
ulated by  Caruso  to  notice  that,  after  Germans,  Americans  have 
operated  mo.st  frequently.  When  it  is  considered  that  Leopold  leads 
German  ojierators  in  the  number  of  his  Csesarean  sections,  his  results 
may  be  taken  as  a fair  index  of  the  chances  of  the  operation  tinder 
the  best  conditions  : the  results  reported  by  Caruso  are  not  an  opti- 
mistic estimate  of  this  ])rocc'<lnre,  but  the  results  obtained  by  a mi.scel- 
laneous  collection  of  ohstetricians.  It  is  ]M'obably  a fair  conclusion  to 
estimate  the.se  fignre.< — 8.G  ]ter  cent,  and  25.5  jier  cent,  mortalitv 
among  mothers — as  representing  the  range  of  the  modern  operation. 
Foetal  mortality  varies  from  13  to  8.27  per  cent.® 

The  o]ieration  of  ga.stro-elytrotomy  may  be  regarded  as  an  ex]iedicnt, 
but  not  as  a hopeful  re.sort,  in  difficult  labor.  Clarke^  and  McKim® 
re]iort  14  cases,  to  which  Caruso  adds  4,  in  the  literature  of  the  sub- 
ject, aggregating  18.  The  latter  very  projterly  disregards  the  4 ca.ses  in 
e,stimating  the  results,  as  the  operations  were  performed  before  modern 
surgical  methods  were  known  ; the  remaining  14  give  a maternal  mor- 
talitv of  50  per  cent,  and  a foetal  mortality  of  42.8  per  cent.  This 
operation  cannot  be  regarded  as  anything  but  a doubtful  resource,  to 
be  (Mn])loyed  onlv  in  the  failure  of  better  means  of  comjdeting  labor. 

Svmphysiotomv  as  practi.sefl  by  the  Italian  school  of  ohstetrics  gives 

1 ■\Vyder:  op.  cit.  **  Harris:  Medical  News,  1888,  p.  350. 

^ See  the  cases  of  Jaggard  (Medical  Neivs,  1888,  p.  405),  Kelly,  ibid.,  Sept.  22,  1888, 
p.  320,  and  Jay  (.4mer.  Joun.  Med.  ScL,  November,  1888,  p.  4(55). 

‘ Ber  Kaiserschnitt  nnd  Seine  Slclhmg  zur  Kiinstlichen  Fruliyeburt,  Wenduny  und  Pei-- 
foration  bei  Enyem  Becken,  Stuttgart,  Enke,  1888. 

* .\rchiv  fiir  Gyndkoloyie.  Band  xxxiii.  Heft  2,  S.  211. 

« Harris  ( .Medical  Netvs,  Dec.  15, 1888,  p.  678)  has  collected  149  Ca>sarean  operations; 
maternal  mortality.  27 J percent. 

’ Tliise,  Nancy,  1887.  ^ New  York  Med.  Joum.,  1887,  p.  651. 
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re.sults  com]iaring  I'avorably  with  those  of  the  raodern  Csesarean  opera- 
tion. Harris’  statement  of  50  Neapolitan  cases*  shows  a maternal  mor- 
tality of  25  per  cent,  and  fmtal  mortality  of  18  per  cent.  This  opera- 
tion has  been  hitherto  confined  to  the  Italian  and  French  schools,  and 
has  not  been  jn-actised  in  Germany  or  America  to  any  great  extent.  It 
is  to  be  regarded  as  a practicable  and  rational  means  of  effecting  deliv- 
ery in  contracted  pelves,  but  not  readily  available  to  Americans  because 
of  the  lack  of  experience  with  the  operation  among  American  obste- 
tricians. At  the  present  time  the  indications  for  symphysiotomy  are 
set  forth  by  Morisani^  as  follows:  2.6  inches  is  the  shortest  true  con- 
jugate at  which  the  operation  is  justified ; the  gain  in  the  antero-pos- 
terior  diameter  of  the  pelvic  inlet  is  .85  to  .97  of  an  inch  by  the  opera- 
tion, which  is  permissible  when  the  antero-posterior  pelvic  measurement 
is  3.12  inches  and  forceps  and  version  are  contraindicated. 

Amputation  of  the  pregnant  uterus  (Porro’s  or  the  Porro-lMidler 
operation)  is  not  to  be  regarded  as  a rival  to  the  modern  Csesarean  sec- 
tion, but  as  indicated  in  conditions  which  the  more  conservative  opera- 
tion cannot  meet.  The  indications  for  amputation  of  the  jn’egnant 
uterus  are  set  forth  by  LeopokP  as  follows:  Infection  of  the  body  of 
the  uterus ; stenosis  of  cervix  and  vagina  by  tumors  not  connected 
with  the  uterus ; uterine  myomata ; pregnancy  in  an  occluded  uterus 
bicornis  ; in  ruptured  uterus  in  contracted  pelves  ; in  retained  placenta, 
with  sepsis  ; in  osteomalacia.  Taif*  has  recently  published  his  method 
of  operating  in  3 successful  cases,  in  which  the  technical  difficulties  of 
the  operation  were  greatly  reduced.®  Porro,  Breisky,  and  others  have 
shown  that  the  results  of  this  operation  are  such  as  to  cause  it  to  be 
regarded  as  a complement  to  the  modern  Cjesarean  section  in  condi- 
tions where  the  removal  of  the  body  of  the  uterus  is  indicated  to  save 
the  mother’s  life  or  prevent  subsequent  conception.  For  purposes  of 
comparison  with  embryotomy  it  may  be  considered  together  with  the 
Csesarean  section. 

For  the  American  obstetrician,  when  the  time  for  prophylaxis  is 
])ast,  and  a living  foetus  cannot  be  delivered  by  version  or  forceps, 
there  remains  practically  the  choice  of  a radically  destructive  or  a 
radically  conservative  procedure — embryotomy  or  uterine  section, 
whether  so-called  Csesarean  section  or  anqnitation.  No  subject  in 
tlie  range  of  obstetric  science  has  occasioned  keener  discussion  than 
tins.  With  the  introduction  of  antiseptics  both  operations  have 
showm  greatly  improved  results.  The  constant  improvement  in  the 

' Amer.’Joimi.  Med.  Sci.,  1883,  p.  25. 

’ Proceedings  ItaUan  Obstetriml  and  Gyn.  Soc.,  Sept.  3,  1888.  = Op.  cil. 

* British  Medical  Journal,  Nov.  17,  1888,  p.  1100. 

* Harris  (Med.  News,  Dec.  1.5,  1888,  p.  678)  has  collected  2.32  Porro  operations  — 
mortality,  ‘17/jy  per  cent. 
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details  of  surgical  j)rocodurcs,  and  Sanger’s  vitally  important  modifica- 
tions in  closing  the  uterine  wound  and  preventing  hemorrhage,  have 
brought  the  radically  conservative  procedure  to  a stage  of  efficiency 
where  its  claims  cannot  be  disregarded^  The  question  naturally  arises, 
U[)on  what  grounds  may  the  obstetrician  feel  personally  justified  in 
advising  his  patient  to  submit  to  the  Caesarean  section  or  uterine  amj)u- 
tation?  As  all  medical  and  surgical  service  is  rendered  under  a moral 
and  legal  contract  by  virtue  of  which  the  physician  guarantees  compe- 
tent knowledge  and  skill,  the  degree  of  espec-ial  dexterity  requisite  for 
this  operation  is  a point  of  interest.  The  researches  of  Harris,  Caruso’s 
(Hjllection  of  cases,  and  a study  of  recent  successful  operations  lead  to 
the  belief  that  a theoretical  and  practicixl  knowledge  of  the  cardinal 
axioms  of  surgery  as  practisal  to-day  is  requisite.  Thus,  Hofmeicr* 
considers  the  essentials  of  success  to  be  .scriqmlous  antisejisis,  early 
operation,  sufficient  uterine  sutures.  Leopold®  holds  it  as  e.ssential 
that  operator  and  a.ssistant  understand  antisejisis  and  the  ])lan  of 
operation. 

As  the  tendency  of  modern  surgery  is  to  simplicity  in  operating,  no 
matter  how  mijiute  the  ])recautions  for  avoiding  septic  infection  may 
be,  so  the  Ctesarean  operation  requires  few  instruments  and  but  aver- 
age technical  skill.  Intelligent  judgment  regarding  the  time  for 
ojierating,  a thorough  observance  of  antisepsis,  and  the  co-ojieration 
of  several  intelligent  assistants  are  demanded.  The.se  conditions  on 
the  ])art  of  the  obstetrician  are  not  difficult  to  fulfil.  For  the  per- 
formance of  embryotomy  a knowledge  and  ob.servance  of  antiseptic 
precautions  are  requisite  ecpial  to  those  demanded  for  Ctesarean  sec- 
tion. The  technical  skill  ncede<l  to  jterform  a difficult  embryotomy  is 
fully  as  great  as,  if  not  greater  than,  that  which  the  Ctesarean  opera- 
tion calls  into  play,  while  the  in.struments  employed  for  the  destructive 
o])cratiou  are  more  complicated  than  the  simple  surgical  appliances 
needed  in  the  conservative  jn'occdure. 

Inasmuch  as  the  chances  for  the  mother’s  life  arc  not  yet  equally 
go(xl  under  embryotomy  and  uterine  section,  the  absolutely  e.s.sential 
condition  of  the  latter  must  be  the  con.sent  of  the  mother  or  her 
friends.  This  is  insi.sted  upon  by  LeopokH  and  Caruso,®  and  has 
been  frcquentlv  exemplified  in  jwactice.  Equally  important  is  the 
mother’s  condition.  She  must  not  be  exhausted  and  in  the  beginning 
of  labor;  .she  must  be  free  from  .«eptic  infection  and  from  .severe  injury 
from  previous  efforts  at  delivery.  On  the  side  of  the  foetus  hcart- 

' For  controversi.il  literature  on  this  point  see  i\[ontgomery,  Medical  Times,  1888,  p. 
387;  Biisey,  Amer.  Journ.  Obsl.,  1884,  p.  178;  .laggard,  ibid.,  p.  11-32;  Meadows,  Tail, 
and  Barnes,  British  Gynecological  Joum.,  1886-87,  vol.  ii.  p.  308;  and  L6i)4deff,  Arcuo 
f.  Gyndkol,  1887-88,  Band  xxxi.  p.  218.  ^ 

2 Zeitschrift  fiir  Geburlshiilfe  und  Gyn.,  Band  xiv.  Heft  1.  ^P- 

.y^-j  " Op.  at. 

' Op.  at.  ‘ 


EMBRYOTOMY  UPON  THE  LIVING  FOETUS. 


193 


sounds  must  be  normal  in  strength  and  frequency  (Leopold).  When 
these  conditions  obtain  and  the  obstetrician  feels  personally  justified  in 
assuming  the  responsibility  of  an  ojjeration,  the  mother’s  chances  for 
life  and  recovery  may  be  stated  as  follows : With  the  sacrifice  of  her 
child  at  least  nine  chances  out  of  ten  for  her  own  recovery ; with  the  » 
modern  Ctesarcan  section  her  chance  for  life  ranges  from  three  in  four 
to  nine  in  ten/  while  her  infant  has  nine  chances  in  ten  for  life. 

Tliat  the  outlook  for  the  Caesarean  operation  in  the  United  States 
will  improve  there  can  be  no  doubt ; at  present  American  operators 
have  not  equalled  those  of  Germany,  who  are  are  far  in  advance  of  all 
others.  The  obstetrician  cannot  discharge  his  full  duty  to  his  patient 
and  her  unborn  child  in  the  dangerous  complications  of  parturition 
which  call  for  radical  treatment  without  stating  to  her  friends  and  to 
herself  the  conditions  of  that  choice  which  modern  science  affords  her. 
These  conditions  are  of  too  recent  origin  for  the  popular  intelligence 
to  have  apprehended  them,  but  the  obstetrician,  whose  duty  it  is  to 
give  his  patients  the  benefit  of  the  most  recent  knowledge,  cannot 
escape  the  obligation  which  they  entail  upon  him. 

^ Estimates  of  Caruso  and  Harris,  the  operation  having  been  done  under  favorable 
conditions. 
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THE  PREMATURE  INDUCTION  OF  LABOR. 

Br  JAMBS  C.  CAMERON,  M.  D., 

Montreal. 


By  “the  premature  induction  of  labor”  is  meant  the  artificial  arrest 
of  gestation  in  the  interests  of  the  mother  or  child,  or  both.  If  the 
fmtus  is  viable,  the  operation  is  called  “ induction  of  premature  labor 
if  not  viable,  it  is  called  “ induction  of  abortion.”  As  foetal  viability 
is  usually  reckoned  from  the  end  of  the  seventh  month,  that  date  may 
be  considered  the  dividing-line  between  the  two  operations.  Artificial 
abortion  aims  to  save  the  mother  at  the  expen.se  of  the  child ; artificial 
premature  Labor,  to  save  both  if  possible,  or  the  child  at  least  if  the 
mother’s  death  is  inevitable. 

Historical.  Xote. — Abortion  is  one  of  the  olde.st  oKstctric  opera- 
tions, having  been  practised  more  or  less  from  very  early  times.  Among 
the  ancients  the  foetus  in  utero  was  looked  upon  as  part  of  the  mother’s 
body,^  and  among  some  nations  its  destruction  was  not  only  allowed,  but 
even  sanctioned,  as  a means  of  improving  the  race  or  keeping  down 
surplus  population.  Although  at  times  the  value  of  the  operation  as 
a therapeutic  measure  seemed  to  be  dimly  recognized,  it  is  nevertheless 
quite  plain  that  up  to  the  Christian  era  its  scope  was  upon  the  whole 
destructive  rather  than  conservative.  But  from  the  very  first  the 
Christian  Church  upheld  the  rights  of  the  unborn  child  and  put 
abortion  on  a par  with  infanticide.*  As  Christianity  spread  over  Europe 
the  practice  of  abortion  gradually  died  out,  till  at  last  it  survived  onlj"^ 
among  the  Arabians  as  an  expedient  in  deformity  of  the  pelvis.  Justine 
Siegmundin  (1690),  Puzos  (1707),  and  Bohn  (1717)  advised  the  induc- 
tion of  premature  labor  by  puncturing  the  membranes  in  cases  of 

* Leek)'  says:  “The  general  opinion  among  the  ancients  seems  to  have  been  that  it 
was  but  a part  of  the  mother,  and  that  she  had  the  same  right  to  destroy  it  ns  to  cau- 
terize a tumor  upon  lier  body.  Plato  and  Aristotle  both  admitted  the  practice.  The 
Roman  law  contained  no  enactment  against  voluntary  abortion  till  the  time  of  Ulpian. 
The  Stoics  thought  the  infant  received  its  soul  when  respiration  began.  The  Justin- 
ian code  fixed  its  animation  at  forty  days  after  conception.  In  modern  legislations  it 
is  treated  as  a distinct  being  from  the  moment  of  conception.” — History  of  European 
Morals,  vol.  i.  p.  92. 

’ Lecky’s  History  of  European  Morals,  vol.  ii.  pp.  24  -34. 
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placenta  pravia.  In  England  it  was  first  used  by  Cooper  (1717)  as 
an  alternative  to  Cassarean  section.  But  whatever  credit  may  be  due 
elsewhere  for  suggestions  and  recommendations,  to  English  obstetricians 
undoubtedly  belongs  the  chief  honor  of  recognizing  the  true  value  of  the 
operation,  defining  its  just  limitations,  and  legitimizing  it  as  a truly  con- 
servative resource.  It  had  occasionally  been  observed  that  women  with 
pelves  too  contracted  to  permit  the  birth  of  a living  child  at  full  terra 
sometimes  bore  living  children  at  the  seventh  or  eighth  month.  It 
was  proposed,  therefore,  to  imitate  nature  in  such  cases  and  induce 
labor  artificially,  in  the  hope  of  saving  the  child  and  avoiding  the 
horrors  of  craniotomy  or  the  old  Caesarean  section.  The  proposal 
aroused  public  and  private  interest  to  such  an  extent  that  finally, 
according  to  Denman,  a meeting  of  eminent  obstetricians  was  held  in 
London  (1756)  “ to  consider  the  moral  rectitude  of,  and  the  advantages 
which  might  be  expected  from,  this  practice.”  The  warm  indorsement 
of  that  influential  meeting  at  once  gave  the  operation  a status  in  Eng- 
land. Shortly  afterward  it  was  performed  successfully  by  INIacaulay 
upon  the  wife  of  a London  tradesman.  Championed  by  such  men  as 
Denman,  Marshall,  and  Ramsbotham,  it  soon  became  firmly  established. 
From  Great  Britain  it  passed  over  to  Germany,  where  it  was  projDosed 
by  Mai  of  Heidelberg  (1799)  and  Weidmann,  and  first  practised  by 
Wenzel  (1804).  In  1818,  Reisinger’s  monograph  secured  its  general 
adoption.  From  Germany  it  extended  to  Holland,  Italy,  Denmark, 
Switzerland,  and  other  countries.  In  France,  where  the  power  of  the 
Church  ^ was  strong,  it  was  long  discountenanced  as  unjustifiable  and 
even  criminal.  In  1779  it  was  proposed  by  Roussel  de  Vauzesmes, 
but  defeated  by  the  bitter  opposition  of  Baudelocque  and  his  school. 
In  1827  it  was,  through  his  influence,  formally  rejected  by  the  Academy 
of  Medicine.  Its  next  champions  were  Foderg  (1830)  and  Burckhardt, 
and  the  first  successful  French  operator  Avas  Stoltz  of  Strassburg  (1831). 
The  powerful  advocacy  of  Dubois,  and  later  of  Dezeimeris,  Lacour, 
Ferniot,  Lazare  See,  and  others,  finally  succeeded  in  overcoming  relig- 
ious opposition  and  legitimizing  it  in  France  morally  as  Avell  as  legally. 

Indications  for  the  Induction  op  Abortion. 

The  safety  of  the  mother  may  require  the  arrest  of  ge.station  before 
the  child  becomes  viable.  The  life  of  the  foetus  is  dependent  upon  that 
of  the  mother ; if  the  mother  is  allowed  to  perish,  the  foetus  must  perish 
with  her.  For  the  foetus  the  result  Avill  be  the  same  in  grave  cases, 
whether  abortion  be  induced  or  not : it  will  perish  in  either  event. 
But  for  the  mother  it  is  entirely  a different  matter : her  life  may  be 

* Tlie  dictum  of  the  Eoman  Catholic  Church  was:  “Si  Ton  ne  pent  tirer  I’enfant 
sans  le  tuer,  on  ne  pent  sans  pdchd  mortel  le  tirer.” 
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saved  by  the  sjioedy  arrest  of  gestation.  Wlienever  snch  is  tlie  case 
interference  is  not  only  legitimate,  but  becomes  actually  imperative. 
In  general  terms,  then,  it  may  be  said  that  the  induction  of  abortion 
is  justifiable  (1)  whenever  there  is  such  mechanical  obstruction  that 
the  birth  of  a viable  child  is  impossible ; (2)  whenever  the  mother  is 
suffering  from  such  grave  disease  that  her  life  is  in  imminent  jJcril 
and  can  be  saved  only  by  the  arrest  of  gestation. 

1 . Mechanical  Obstruction. — The  most  important  forms  are — 

Pelvic  Contraction. — When  the  conjugate  of  the  brim  is  under  6 cm. 

(2.36  in.)  the  induction  of  abortion  is  indicated.  The  alternatives  are 
craniotomy  and  Caesarean  section  at  a later  period.  Craniotomy  some- 
what increases  the  mother’s  risks,  while  it  is  no  better  for  the  child ; 
the  modern  Caesarean  section  gives  the  child  a fair  chance,  but  endangers 
the  mother.  In  those  rare  cases  Mdiere  osteomalacia  causes  the  pelvic 
contraction  the  softened  bones  may  yield  sufficiently  to  allow  a viable 
child  to  pass.  In  such  cases  it  is  safe  to  wait  for  viability. 

Tumors,  pelvic,  uterine,  or  ovarian,  which  block  up  the  pelvis  and 
mechanically  impede  the  course  of  labor,  if  they  cannot  be  displaced 
or  removed. 

Cicatricial  contraction  of  cervix  or  vagina,  if  incapable  of  sufficient 
dilatation  to  allow  the  passage  of  a viable  child. 

Carcinoma  of  the  uterus  or  vagina. 

Ceiiain  displacements  of  the  womb,  rendered  irreducible  by  firm  adhe- 
sions to  the  surrounding  parts,  such  as  procidentia,  retroflexion,  or  retro- 
version, jiarticularly  if  there  is  any  tendency  to  uraemic  complication. 

Fivation  of  the  uterus  by  adhesions. 

2.  Urgent  Disease  complicating  Pregnancy,  such  as — 

Vomiting  which  has  resisted  all  other  treatment,  local  and  medicinal, 

especially  if  accompanied  by  progressive  emaciation  and  a persistently 
high  pulse.  In  such  cases  it  is  always  wise  to  interfere  in  good  time, 
before  the  patient’s  strength  is  too  far  spent. 

Grave  heart  and  lung  troubles,  with  severe  dyspnoea,  such  as  aneurism, 
valvular  disease,  pleurisy,  oedema,  etc. 

Pernicious  ancemia,  according  to  Breisky. 

Hemorrhages  which  are  exhausting  the  patient  and  do  not  yield  to 
treatment. 

Albuminuria,^  with  threatened  eclampsia,  and  exceptionally  hydram- 
nios,  chorea,  insanity,  advancing  jaundice  with  diarrhoea,  etc. 

* In  the  discussion  on  " Intra-nterine  Death  ” at  the  Glasgow  meeting  of  the  British 
Medical  .-Association  (August,  1888),  Dr.  Barnes  argued  strongly  in  favor  of  inducing 
premature  labor  when  marked  albuminuria  occurs  in  advanced  pregnancy.  He 
believes  albuminuria  to  be  a common  cause  of  intra-uterine  death,  and  thinks  that 
interference  in  such  cases  will  benefit  both  mother  and  child — the  former  by  warding 
off  eclampsia,  the  latter  by  preventing  intra-uterine  deatli. 
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Nature  often  shows  us  the  rational  treatment  in  such  cases ; the  over- 
burdened organism  avoids  a breakdown  by  throwing  otf  the  cause  of 
its  troubles. 

Indications  fob  the  Induction  op  Peematuee  Laboe. 

Tlie  operation  is  indicated  when  the  fui-ther  continuance  of  pregnancy 
or  labor  at  full  term  would  expose  mother  or  child  to  serious  risks  which 
might  be  diminished  or  avoided  by  the  artificial  arrest  of  gestation. 

1.  Pelvic  Deformity  of  such  a nature  as  to  prevent  the  birth  of 
a living  child  at  full  term,  and  yet  allow  the  safe  delivery  of  a prema- 
ture viable  child,  is  one  of  the  commonest  indications.  In  such  cases 
there  is  a disproportion  between  the  mother’s  jielvis  and  the  mature 
foetus  which  must  be  overcome  before  safe  delivery  is  possible.  The 
head  is  too  large  for  the  pelvis,  and  as  the  size  of  the  pelvis  cannot 
be  increased,  it  only  remains  to  reduce  the  size  of  the  foetal  head  by 
provoking  labor  when  it  is  smaller  and  more  plastic.  Practically,  a 
distinction  must  be  made  between  the  common  flat  pelvis  anti  the  rare 
generally-contracted  pelvis.  In  the  former  only  the  conjugate  is  nar- 
rowed, and  a seven  months’  foetus  may  be  delivered  safely  through  a 
conjugate  of  about  7.6  cm.  (3  in.)  or  even  sometimes  7 cm.  (2f  in.). 
Schroeder  places  the  lowest  limit  at  6.75  cm.  (2.66  in.).  In  the  latter 
the  lateral  measurements  are  contracted  as  Avell  as  the  conjugate,  and  a 
conjugate  of  8 cm.  (3.15  in.)  is  required.  Korn  of  Dresden  says  that 
labov  may  be  safely  induced  between  the  thirty-second  and  thirty-sixth 
weeks  in  flat  pelves  with  a conjugate  of  7 cm.  (2f  in.),  or  in  generally- 
contracted  pelves  with  a conjugate  of  7.6  cm.  (3  in.).  Theoretically, 
the  indication  seems  clear  enough,  but  practically  there  are  .several 
important  difficulties.  In  multi])arfe  the  hi.story  of  previous  labors 
is  usually  a pretty  .safe  guide ; the  indication  is  clear  if  on  a former 
occasion  craniotomy  had  to  be  performed,  or  there  was  great  difficulty 
in  delivery  on  account  of  pelvic  contraction  resulting  in  the  death  of 
the  child.  But  in  primiparae  the  problem  is  not  so  easy,  for  we  have 
not  the  experience  of  previous  labors  to  guide  us  nor  the  measurements 
of  ]U’evious  children’s  heads.  The  practitioner  should  always  inquire 
carefully  into  the  ]iersonal  and  fiunily  hi.story  of  his  primiparous 
])atients.  If  he  finds  any  history  of  rickets,  spinal  curvature,  hip 
disea.se,  or  any  accident,  injury,  or  di.sease  liable  to  affect  the  shape 
or  capacity  of  the  pelvis,  he  should  measure  it  at  once. 

Unfortunately,  our  people  have  not  yet  come  to  realize  the  ])ractical 
imjiortance  of  j)rophylaxis  in  oKstetric  matters.  If  patients  would  only 
place  them.sclves  under  the  charge  of  their  medical  attendants  early  in 
the  course  of  their  pregnancy,  much  .suffering  would  be  ])reventcd,  many 
lives  .saved,  and  dystocia  and  eclampsia  robbed  of  half  their  terrors. 
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Another  important  difficulty  arises  when  the  time  for  operating  has 
to  be  decided  upon.  We  are  unable  in  most  cases  to  determine  the  date 
of  conception,  and  yet  this  must  be  done  appro.ximately  if  we  are  to 
mark  out  correctly  the  limits  of  viability.  If  through  miscalculation 
we  operate  too  soon,  the  child  will  be  lost;  if  too  late,  both  lives  may 
be  placed  in  peril.  Besides  the  degree  of  pelvic  contraction,  the  size 
and  plasticity  of  the  foetal  head  must  be  appro.vimately  made  out- 
Schroeder  measured  the  transverse  diameter  of  the  head  in  G8  cases  of 
premature  delivery  where  the  period  of  gestation  was  accurately  known, 
and  found  it  to  be  larger  than  usually  stated.^  On  the  average  his  meas- 
ments  showed — 

In  the  36th  to  40lh  week 8.83  cm.  (3.48  in.). 

“ 3'2d  “ 36th  “ 8.69  cm.  (3.42  in.). 

“ 28th  “ 32d  “ 8.16  cm.  (3.19  in.). 

The  relatively  large  size  of  the  head  is  partly  counterbalanced,  how- 
ever, by  its  increased  plasticity  and  compre.ssibility.  From  the  meas- 
urements of  Burns,  Salomon,  Dubois,  Stolz,  Tarnier,  and  Budin,  the 
biparietal  diameter  of  the  foetal  head  is'* — 

At  full  term 9 to  91  cm.  (3.-54-3.74  in.). 

“ 8A  montlis 81  cm.  (3.35  in.). 

“8  “ 8 cm.  (3.15  in.). 

“71  “ 71  cm.  (2.96  in.). 

“7  “ 7 cm.  (2.76  in.). 

In  young  (wimiparte  the  transverse  diameter  is  relatively  sraaller-than 
in  older  multiparaj,  and  the  weight  of  the  children  seems  generally  to 
incrca.se  with  the  age  of  the  mother  and  the  number  of  ijrevious  births. 
Ahlfeld  judges  ajjproximately  of  the  length  of  the  foetus  and  the  size 
of  its  head  by  mea.suring  the  length  of  the  foetal  ovoid,  but  this  method 
is  open  to  so  many  errors  that  it  cannot  be  relied  upon  as  giving  posi- 
tive indications  in  individual  cases.  Miiller  (Bern)  determines  the 
relative  proportions  between  the  foetal  head  and  the  j)elvis  by  pre.ssing 
the  head  down  into  the  pelvis  every  eight  days,  and  ascertaining  by 
means  of  the  fingers  in  the  vagina  whether  the  head  can  be  made  to 
enter  the  brim.  Whenever  it  becomes  hard  to  force  the  head  into  the 
brim  it  is  time  to  operate.* 

2.  Certain  Diseases  which  endanger  the  mother’s  life,  induction 
of  ])remature  labor  affording  the  bc.st  chance  of  averting  the  danger. 

Placenta  Preevia. — Whenever  the  diagnosis  is  made  operative  meas- 
ures are  usually  required.  If  the  child  is  not  yet  viable  and  the  symp- 
toms are  not  urgent,  rest  in  bed  and  sedatives  may  tide  the  patient 

* Lchrbuch  der  GeburtshiUfe,  1886,  S.  263. 

^ Charpentier:  Trnile  pratique  dcs  Acconchements,  tome  ii.  p.  704. 

® Cenlralblalt  fur  Gyndkoloyie,  Bd.  ix.  S.  660. 
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safely  along  till  there  is  a fair  prospect  of  saving  the  ehiltl.  But  it 
must  always  be  borne  in  mind  that  in  placenta  prjevia,  when  hemor- 
rhage has  once  taken  place,  the  patient  is  never  safe  till  labor  is  over. 

Edumpsia. — Some  difference  of  opinion  exists  as  to  whether  labor 
should  be  induced  at  once  or  an  expectant  plan  adopted.  If  the  child 
is  not  viable  and  the  convulsion  not  severe,  there  is  no  harm  in  putting 
the  patient  on  suitable  treatment  and  waiting  in  the  hope  of  saving  the 
child ; but  in  the  great  majority  of  cases  it  is  better  practice  to  induce 
labor  and  deliver  as  soon  as  possible.  Of  course  the  operation  must  be 
done  carefully  and  gently,  with  as  little  manipulation  as  jDossible,  and 
always  under  an  anaesthetic.  The  convulsions  do  not  usually  recur 
after  labor  is  over ; but  if  they  do,  they  are  generally  fewer  and  milder. 
The  induction  of  labor  when  eclampsia  is  threatening,  but  has  not  yet 
occurred,  is  an  open  question  which  must  be  settled  according  to  the 
circumstances  of  the  individual  case. 

Chorea,  grave  heart  and  lung  troubles,  uncontrollable  vomiting,  jaun- 
dice, general  oedema,  excessive  oedema  of  vulva,  suppression  of  urine,  and 
other  grave  diseases  occasionally  make  the  induction  of  premature  labor 
advisable. 

3.  AVhen  a dead  foetus  remains  in  utero  and  is  becoming  a source  of 
trouble,  labor  must  be  induced  and  the  uterus  thoroughly  cleared  out. 

4.  The  operation  has  sometimes  to  be  performed  in  the  interests  of 
the  child,  as  when  on  a previous  occasion  a child  has  perished  on 
account  of  the  large  size  of  its  head  or  the  unusual  ossification  of  its 
cranial  bones,  or  when  death  of  the  foetus  has  habitually  taken  place 
during  the  last  weeks  of  pregnancy.^ 

5.  In  those  rare  cases  where  the  death  of  one  twin  occurs  toward  the 
end  of  pregnancy  the  induction  of  labor  as  soon  as  that  fact  has  been 
discovered  may  save  the  life  of  the  surviving  child. 

6.  When  the  mother  is  likely  to  die  before  the  completion  of  her  full 
term  it  has  been  pi’oposcd  to  operate  in  the  interest  of  the  child,  and 
thus  avoid  a post-mortem  Cassarcan  section.  No  rule  can  be  laid  down 
in  such  cases  ; the  individual  circumstances  and  the  wi.shes  of  the  patient 
and  her  friends  must  largely  influence  the  course  of  action. 

Tr>rE  TO  Operate. — Charpentier  ^ says  that  the  foetal  head  may  be 
safely  compressed  1 cm.  (.39  in.),^  and  lays  down  the  following  rules  for 
the  selection  of  the  proper  time  for  operating : 

1.  In  pelves  with  a conjugate  of  at  least  9 cm.  (3.54  in.),  the  foetal 

OVlien  the  hnbitiial  death  of  the  foetus  is  caused  by  anfemia  or  chlorosis  of  the 
mother  or  changes  in  tlie  cord  or  placenta,  the  operation  may  be  of  service;  but  when 
syphilis  is  the  cause  it  will  be  of  no  use. 

* Traite  pratique  dee  Accouchcmente,  tome  ii.  p.  708. 

’ Raudelocqne  believed  it  possible  to  diminish  the  transverse  diameter  of  the  fmtal 
head  by  compression  to  the  e.xtent  of  a third  or  a quarter  of  an  inch  with  safetv  to 
the  child. 
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head  at  term  being  9.5  cm.  (3.74  in.),  and  being  reducible  1 cm.  (39 
in.),  labor  should  be  induced  in  multiparse  between  eiglit  and  a quarter 
and  eight  and  a half  mouths,  according  to  the  difficulty  e.xpcriciiced  in 
former  labors  and  the  estimated  size  of  the  foetus : in  primiparae,  the 
child  being  probably  smaller,  labor  may  be  induced  eight  to  ten  days 
before  full  term,  or  ev’en  at  full  term. 

2.  In  pelves  of  8.5  cm.  (3.35  in.),  in  multiparse  as  well  as  primiparse, 
labor  should  be  induced  between  eight  and  eight  and  a half  months. 

3.  In  pelves  of  8 cm.  (3.15  in.),  between  eight  and  eight  and  a half 
mouths  at  the  very  latest. 

4.  In  pelves  of  7.5  cm.  (2.95  in.),  between  seven  and  a half  and 
eight  months. 

5.  In  pelves  of  7 cm.  (2.76  in.),  between  seven  and  a half  months 
and  seven  and  three-quarters. 

6.  In  pelves  of  6.5  to  6 cm.  (2.56  to  2.36  in.),  at  seven  to  seven  and 
a half  months  at  the  latest. 

7.  Below  6 cm.  (2.36  in.)  abortion  should  be  induced,  since  it  is 
very  exceptional  to  get  a living  child  through  a pelvis  below  5|-  cm. 
(2.17  in.),  and  then  cephalotripsy  or  embryotomy  would  be  dangerous 
for  the  mother. 

At  an  earlier  period  of  gestation  than  the  two  hundredth  day  the 
viability  of  the  child  is  improbable ; between  the  two  hundredth  and 
two  hundreth  and  thirtieth  day  it  is  doubtful ; after  tlie  two  hundred 
and  thirtieth  day  it  becomes  ]>robable.  Usually,  two  hundred  and 
forty  to  two  hundred  and  fifty  tlays  from  the  cessation  of  the  last 
menstrual  period  should  be  allowed  to  elapse  before  operating.  If  the 
pelvic  contraction  is  great,  it  is  better  to  err  upon  the  safe  side  and 
operate  too  early  rather  than  too  late ; if  the  contraction  is  moderate 
or  slight,  the  operation  should  be  deferred  as  long  as  possible.  Schroeder 
usually  operated  in  the  thirty-sixth  week,  almost  never  before  the  thirty- 
fourth. 

Prognosis. — For  the  mother  it  is  usually  good,  but  should  be 
guarded.  The  mechanism  of  provoked  labor  differs  somewhat  from 
that  of  normal  lacor.  Gestation  being  incomplete,  the  preparations 
for  labor  are  also  incomplete  : the  uterus  is  immature,  its  contractile 
power  less,  its  cervix  harder  and  less  dilatable,  and  abnormal  presenta- 
tions are  more  likely  to  occur.  INIore  manual  interference  is  needed, 
and  there  is  a greater  risk  of  septic  infection.  The  patient’s  general 
condition  too  is  often  bad ; concurrent  disease  may  complicate  the 
result  or  be  aggravated  by  the  operation,  so  that  the  prognosis  for  the 
mother  depends  a great  deal  upon  the  cause  which  necessitates  inter- 
ference. The  excitability  of  the  uterus  is  another  factor  which  must 
be  taken  into  account:  it  varies  greatly  in  different  women;  in  some 
the  slightest  irritation  will  precipitate  labor,  while  in  others  the  uterus 
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Fig.  65. 


Avill  scarcely  rcsjjond  to  the  most  powerful  stimuli.  Danger  does  not 
always  end  when  labor  is  completed  : there  are  still  many  risks  to  run. 
The  possibility  of  septic  infection  has  always  been  a source  of  anxiety, 
but  the  perfecting  of  our  antiseptic  methods  has  reduced  this  to  a 
minimum,  so  that  now  the  maternal  mortality  from  sepsis  need  be 
practically  nil. 

For  the  Child. — The  younger  the  child  the  worse  the  prognosis. 
Between  the  thirty-second  and  thirty-sixth  Aveeks  the  greatest  care 
Avill  be  needed  to  preserve 
its  life.  But  the  wonderful 
improvements  made  by  Tar- 
nier  and  others  in  the  arti- 
fical  rearing  of  feeble  in- 
fants very  materially  increase 
the  chances  of  premature  chil- 
dren, and  may  be  said  to  have 
pushed  back  the  limit  of  via- 
bility from  the  seventh  to  the 
sixth  month.  At  La  Mater- 
nity, Tarnier  jilaces  feeble  or 
premature  infants  in  an  incu- 
bator (couveuse)  (Fig.  221, 

Yol.  I.  p.  535),  which  he 
keeps  supplied  Avith  fresh  air 
at  a constant  temperature  of 
85°— 95°  Fahr. ; at  the  same 
time  artificially  feeding  by 
means  of  a rubber  tube  (ga- 
A’age)  (Fig.  65)  is  method- 
ically carried  out.  The  re- 
sults, as  rejiorted  by  Budin 
in  a recent  article  in  La 
Setnahie  3dedicale  are  simj)ly  mai’A’^ellou.s.  M ith  TarnieFs  couA’euse 
and  gavage  they  have  succeeded  in  saving — 


Tarnier’s  Apparatus  for  the  Artificial  Feeding  of  Pre- 
mature or  Feeble  Infants  (gavage);  Liier’s  Jlodel. 


Children  at  si.x  months 30.0  per  cent. 

“ “ seven  “ 53.6  <. 

“ “ eight  “ 85.7  “ 


Budin  jiredicts  that  by  further  improA-ements  in  the  rearing  of  pre- 
mature children  the  mortality  Avill  be  so  much  reduced  that  the  artificial 
induction  of  premature  labor  Avill  eventually  rephice  craniotomy  and 
Cai.sarean  .section  in  all  but  the  extreme  degrees  of  pelA’ic  contraction. 
Dr.  Max  Stanch  ^ gives  the  statistics  of  the  IMoscow  Clinic,  and  coin- 

Llrc/i./.  Gi/n.,  lid.  .xx.xi.  lift  3. 
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j)ares  the  maternal  and  foetal  mortality  after  premature  labor  and 
Ctesarean  section  as  follows : 

Premature  Labor.  Caesarean  Section. 


Mother 0 per  cent.  11.8  per  cent. 

Child 55  “ 8 “ 


Prof.  Leopold  and  his  a.ssistants,  Korn,  Lbhman,  and  Prager,  tabu- 
late the  statistics  of  the  Dresden  Clinic  for  four  years,  and  compare  the 
relative  maternal  and  foetal  mortality  after  induction  of  premature 
labor,  turning,  craniotomy,  and  Csesareaii  section.^  In  the  forty-five 
cases  where  premature  labor  was  induced, 


35  mothers  recovered  without  fever. 

9 “ had  slight  elevation  of  temperature  for  two  or  three  days. 

1 “ died  from  sepsis. 

Maternal  Mortality.  Fcetal  Mortality. 


Induced  labor 2.2  per  cent.  33.3  per  cent. 

Version  and  extraction 4.8  “ 41  “ 

Craniotomy 2.8  “ 100  “ 

Ciesarean  section 8.6  “ 13  “ 


Septiciemia  was  the  cause  of  fcetal  death  after 


Induced  labor in  2.2  per  cent. 

Version  and  perforation “0.0  “ 

Perforation “0.0  “ 

Ctesarean  section  “ 4.3  “ 


Wyder  of  Berlin  analyzes  9000  cases  of  labor  at  the  Charity  and 
GOOO  at  the  Policlinic,  and  compares  the  results  of  inducetl  labor, 
craniotomy  and  Csesarean  section.^  There  were  306  cases  of  induced 
laboi’,  with  a maternal  mortality  of  3.9  per  cent. ; in  the  higher  degrees 
of  pelvic  contraction  none  of  the  mothei’s  were  lost.  He  concludes  that 
in  contracted  pelves  the  mortality  after 

Csesarean  section  is  2.13  times  greater  than  after  craniotomy. 

“ “ 3.27  “ “ “ “ induced  labor. 


For  the  relative  indication  (moderate  contraction)  the  Ctesarean  .section 
shows  a mortality  7.1  times  greater  than  that  after  induced  labor  in 
highly-contracted  pelves  (5.5—7  cm. — i.  e.  2.17-2.76  in.J.  He  thinks 
that  in  highly-contracted  jiclves  labor  should  be  induced  in  the  early 
months,  for  e.vperience  has  sliown  that  then  the  operation  can  bo  per- 
formed without  risk  to  the  mother  if  proper  anti.septic  precautions  be 
adopted;  but  when  pregnancy  is  for  advanced  C£e.sarean  .section  is  indi- 
cated. He  thinks  this  should  be  the  rule  of  practice  till  the  mortality 

* Der  KaiserschnUi  iind  Seine  Stellung  znr  kunstlichen  Friihgeburl,  M endung,  und  Pev- 
forntion  bei  engem  Becicen. 

’ Archiv  f.  Gijn.,  Bd.  xxxii.  Hfl.  1. 
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after  Csesarean  section  has  been  reduced  at  least  approximately  to  that 
after  induced  labor. 


Operation. 

Schroeder  used  to  say  that  the  English  introduced  the  operation,  but 
the  Germans  have  formulated  its  indications  and  perfected  its  technique. 
The  methods  employed  are  either  (I.)  medicinal  or  (II.)  mechanical. 

I.  Medicinal. — From  time  immemorial  drugs  hav'e  been  used  to 
provoke  abortion.  They  act  upon  the  uterus  either  directly  or  indirectly 
through  the  spinal  centres.  Hot  climates  seem  to  increase  their  efficiency. 
Drugs  as  abortives  are  unsafe  as  well  as  unreliable,  and  should  never  be 
em^iloyed  to  provoke  uterine  action,  though  occasionally  they  may  be 
used  to  intensify  it  when  present.  The  drugs  which  have  been  most 
commonly  employed  are  ergot,  quinine,  savin,  rue,  borax,  hamamelis, 
cinnamon,  jaborandi,  muriate  of  pilocarpine. 

II.  Mechanical. — These  agents  act  either  by  direct  mechanical 
dilatation  or  by  stimulating  the  peripheral  nerves. 

1.  Puncturing  the  membranes  is  probably  the  oldest  method;  it  was 
the  one  used  by  Justine  Siegmundin  and  the  early  English  operators. 
Scheel  the  Dane  recommended  it  in  1709,  and  on  the  Continent  it  is 
usually  known  as  “ Scheel’s  method.”  By  means  of  a sound,  sharpened 
goosequill,  or  some  pointed  instrument  the  membranes  are  punctured 
opposite  the  os  uteri ; the  waters  then  drain  away,  the  uterus  contracts 
about  its  contents,  the  utero-placental  circulation  is  disturbed,  and 
regular  uterine  action  is  by  and  by  set  up.  Scheel’s  method  is  most 
useful  when  the  size  of  the  uterus  is  to  be  reduced  quickly.  The 
objection  to  it  is  that  the  rapid  discharge  of  the  waters  before  the  os 
and  cervix  have  dilated  is  apt  to  make  labor  more  tedious  and  jiainful 
for  the  mother,  as  well  as  more  dangerous  for  the  child.*  To  overcome 
this  difficulty  Hopkins  (1826)  advised  tapping  the  membranes  some 
distance  above  the  os,  so  that  the  liquor  amnii  might  drain  slowly 
away  while  the  os  and  cervix  were  dilating.  Meissner  constructed 
a long  curved  trocar  for  the  higli  puncture  of  the  membranes,  but  his 
instrument  never  became  ])opular,  and  the  sound  or  the  Vienna  goose- 
quill is  in  general  use. 

2.  Introduction  of  an  elastic  bougie  into  the  uterus,  known  usually  as 
“ Krause’s  method,”  is  on  the  whole  the  safest  and  best.  Mampe 
(1838)  recommended  a flexible  catheter  to  be  jiassed  up  between  the 
uterine  wall  and  membranes  several  times  in  different  directions,  and 

* These  objections  do  not  apply  with  as  much  force  to  the  induction  of  abortion  where 
the  child’s  life  is  not  considered  as  they  do  to  premature  labor.  The  membranes  are 
not  any  more  likely  to  be  retained  than  in  a spontaneous  abortion,  and  the  treatment 
of  retention  is  the  same  in  both  cases. 
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then  withdrawn.  In  Holland,  Lehman  passed'  a bougie  in  a similar 
manner,  but  did  not  leave  it  in  the  uterus.  Krause  of  Groningen 
improved  upon  these  methods  by  leaving  the  catheter  in  the  uterine 
cavity  till  labor  has  fairly  begun.  It  is  better  to  use  a solid  bougie  than 
a gum-elastic  catheter,  so  that  there  may  be  less  danger  of  air  or  sej)tic 
matters  finding  their  way  into  the  uterus.  If  a catheter  is  used,  its  open- 
ings should  be  carefully  closetl  with  sealing-wax.  The  bougie  or  catheter 
should  be  new  and  kept  immersed  in  a carbolic-acid  .solution  till  required 
for  use.  The  strictest  attention  must  be  paid  to  antiseptic  details  during 
the  operation.'  The  hands  and  arms  should  be  carefully  disinfected,  a 
hot  vaginal  douche  (sublimate  or  carbolic)  administered,  two  fingers 
pa.s.scd  into  the  vagina  up  to  the  internal  os,  the  bougie  slipped  along 
them  as  a guide  into  the  cervix  and  thi’ough  the  internal  os,  and  then 
made  to  work  its  way  gently  between  the  uterine  wall  aud  the  mem- 
branes several  inches  up  toward  the  fundus.  During  the  introduction 
of  the  bougie,  the  membranes  may  be  injured  and  the  liquor  amnii 
drain  away ; Scheel’s  method  has  thus  been  accidentally  performed. 
The  bougie  is  kept  in  situ  by  a vaginal  tampon  of  iodoform  gauze, 
which  also  acts  as  a plug  to  keep  out  air  and  septic  matters.  Labor 
usually  begins  in  from  four  to  twenty-four  hours.  In  exceptional  cases 
the  uterine  irritability  is  so  slight  that  the  bougie  may  remain  in  utero 
for  days  without  provoking  contraction.  In  one  case  fourteen  days 
were  insuflicient  to  induce  labor,  and  other  means  had  to  be  tried.  The 
method  is  simple,  efficient,  easily  executed,  and  perfectly  safe  if  anti- 
septic rules  are  .strictly  oKserved. 

3.  Intra-uterine  Injections. — This  method  was  finst  recommended  by 
Schweighauser  (1825)  and  simplified  by  Cohen  (1846),  and  now 
usually  bears  the  latter’s  name.  A special  nozzle  or  an  ela.stic  catheter 
is  introduced  between  the  uterine  wall  and  the  mcml)ranes,  ju.st  as  in 
Krause’s  method  ; lukewarm  water  is  then  injected  till  the  patient  com- 
plains of  tension.  The  membranes  are  thereby  detached  over  a con- 
siderable ai’ca,  and  .strong  labor-])ains  .soon  begin.  Though  undoubtedly 
the  method  is  efficient,  it  is  objectional)le  on  account  of  its  danger : 
several  fatal  cases  have  been  rejmrted  from  .shock  and  entrance  of  air 
into  the  uterine  veins.  More  dangerous  still  is  Lazarewitch’s  plan. 
He  carries  the  nozzle  right  up  to  the  fundus  before  injecting,  because 
the  scat  of  greatest  uterine  irritability  is  at  the  fundus. 

4.  Vaginal  and  idcrine  irrigation,  commonly  known  as  “Kiwiseh’s 
method.”  A stream  of  hot  water  ^ is  allowed  to  play  against  the  cervix 

* For  detailed  account  of  antiseptic  measures  to  be  taken  in  the  conduct  of  natural 
labor  and  obstetric  operations,  see  Dr.  Garrigues’  article,  p.  290. 

* Some  prefer  a cold  douche ; others  administer  a hot  douche  to  relax  the  parts,  fol- 
lowed immediately  by  a cold  douche,  so  that  the  sudden  change  of  temperature  may 
arouse  uterine  action. 
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for  ten  or  fifteen  minutes  at  a time,  every  two  or  three  hours,  till  pains 
begin.  The  temperature  of  the  water  is  variously  recommended  to  be 
from  100°  to  120°  Fahr.  The  method  is  tedious  and  painful  and  apt 
to  cause  troublesome  congestion  ; it  has  occasionally  produced  metritis, 
shock,  and  even  death.  On  the  Continent  uterine  irrigation  is  frequently 
used  to  soften  the  cervix  and  make  it  more  dilatable  before  Ki’ause’s 
method  is  employed.  Stanch  of  ISIoscow  has  shown  that  such  practice 
is  wrong,  because  douching  tends  to  lower  uterine  irritability  and  retard 
the  action  of  the  bougie  instead  of  helping  it.^  In  his  experience 
Krause’s  method  always  acts  rapidly  and  well  if  the  irritability  of 
the  uterus  has  not  been  previously  blunted  by  Kiwisch’s  hot  douche. 

5.  Tamponing  the  Vagina. — Braun’s  colpeurynter  is  occasionally  of 
service  when  there  is  hemorrhage,  particularly  in  placenta  prsevia  : it  is 
used  also  to  strengthen  pains  Avhich  are  getting  feeble  or  to  oppose 
counter-pressure  to  a presenting  bag  of  membranes  which  Ave  Avish 
to  keep  from  rupturing.  The  colpeurynter  (Fig.  66)  is  a rubber  bulb 
with  a supply-tube,  something  like  an  ordinary  water-pessaiy.  A No. 


Fig.  66. 


Fig.  67. 


Braun’s  Colpeurynter,  dilated.  Barnes’  Fiddle-sliaped  Hydrostatic  Bag,  made  in 

three  sizes— a better  model  than  that  in  Fig. 
271,  Vol.  I.  p.  708. 

3 or  4 Avater-pe.ssary  ansAvers  the  purpose  of  a colpeurynter  very  Avell. 
It  is  introduced  collapsed  up  to  the  cervix,  and  then  inflated  Avith  hot 
or  cold  Avater.  It  is  useful  as  an  auxiliary  means,  but  is  too  sloAV, 
painful,  and  uncertain  to  depend  upon  alone. 

* Archil' J.  Oijn.,  Bd.  xxxi.  Hft.  3,  S.  385. 
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6.  Dilatation  or  Irritation  of  the  Cervix. — Steel  dilators,  sponge  tents, 
laniinmia  tents,  and  elastic  bags  have  at  various  times  been  proposed 


Fig.  G8. 


McLean’s  Modification  of  Barnes’  Hydrostatic 
Bags : one  compartment  is  dilated  and  secured 
by  a pair  of  compression-forceps;  the  other 
compartment  is  undilatcd. 


Fig.  69. 


McLean’s  Bags,  both  compartments  di- 
lated. 

for  this  purpose.  Hard  dilators 
are  apt  to  injure  the  parts,  tents 
are  apt  to  cause  sepsis,  and  ela.stic 
dilators  are  useful  only  after  labor 
has  been  excited  in  some  other 
way  and  the  cervix  is  already 
somewhat  dilated.  Barnes’  fid- 
dle-.shaped  bags  (Fig.  271,  Vol. 


I.  p.  708,  and  Fig.  67)  or  Mc- 
Lean’s modification  of  them  (Figs.  68,  69)  are  occasionally  very  useful 
in  ha.stening  dilatation  of  the  cervix  in  urgent  ca.ses  of  jilacenta  prse- 
via.  Tarnier’s  intra-uterine  dilator  (Figs.  70,  71,  72)  or  Pajot’s  modi- 
fication of  it  is  much  used  in  France,  and  is  there  highly  spoken  of. 
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If  the  bulb  is  not  suffic  ently  inflated,  it  is  apt  to  be  forced  out  of  the 
cervix  before  labor  is  fairly  started  ; and  if  too  much  inflated,  it  is  apt 
to  burst  during  any  violent  eflbi’t,  such  as  coughing  or  vomiting,  or  even 
by  the  force  of  the  labor-jmins  themselves.  Tarnier’s  dilator  is  not 
likely  to  come  into  general  use. 

7.  Eleclndty. — The  faradic  current  was  proposed  by  Herder  (1803)> 
and  successfully  emifloyed  by  Hbrninger  (1844)  and  Jacoby.  The 
galvanic  current  was  adopted  by  Schrieber  (1844).  The 
use  of  electricity  for  this  purpose  never  became  general,  and 
for  a time  was  entirely  dropped,  but  recently  attention  has 
been  again  directed  to  it.  The  mild  faradic  current  is,  on 
the  whole,  to  be  preferred.  The  negative  pole  is  applied  to 
the  cervix  in  the  posterior  vaginal  cul-de-sac,  while  the 
positive  pole  is  placed  over  the  sacrum  or  lumbar  vertebrae. 


Fig.  70. 


Fig.  72. 


Fig.  71. 


Into  the  uterus. 

Fig.  71.— Tarnier’s  Dilator,  expanded. 
Fig.  72.— Tarnier's  Dilator,  in  kUu, 


Care  must  be  taken  not  to  pass  the  current  through  the  poles  of  the 
foetal  ovoid.  The  method  is  worthy  of  trial, 

8.  Aspiration  of  the  Uterus  per  Ta^mam.— Occasionally  the  ordinary 
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metliods  fail  to  induce  abortion.  If  the  ca.se  is  pre.ssing,  nothing  then 
remains  but  to  puncture  the  uterus  and  aspirate  the  ovum.  The  fundus 
might  be  punctured  per  rectum,  but  tliere  would  be  great  risk  of  septic 
infection.  The  .safest  plan  is  to  select,  per  vayinam,  the  most  prominent 
portion  of  the  uterine  body  and  introduce  the  aspirator-needle  at  right 
angles  to  the  uterine  wall.  When  the  w'aters  have  drained  away  uterine 
contraction  closes  the  puncture,  and  if  strict  antisepsis  has  been  observed 
there  will  be  very  little  difficulty,  except  that  abortion  is  apt  to  be  incom- 
plete. 

IMaiiy  other  methods  of  very  doubtful  value  have  been  j)ropo.sed,  .such 
as  D’Outrepont’s  friction  of  the  fundus  and  body  of  the  uterus,  together 
with  a course  of  baths  and  purgatives ; llitgen’s  rubbing  of  the  os  uteri ; 
Hamilton  and  Merriman’s  detachment  of  the  membranes  from  the 
lower  segment  of  the  uterus  by  means  of  the  finger  or  a female 
catheter;  irritation  of  the  mammae  by  sinapisms  or  blisters  or  by 
rubber  suction-bulbs  applied  to  the  nipples. 

When  it  is  desired  to  conclude  labor  at  a certain  predetermined  hour 
Barnes’  ])lan  should  be  tried.  Over-night  he  provokes  labor  by  piussing 
a bougie,  as  in  Krau.se’s  method ; the  next  afternoon  he  uses  what  he 
calls  his  accelerative  measures.  Applying  a binder  to  the  abdomen  so 
as  to  keep  the  head  closely  applied  to  the  cervix,  he  introduces  a small 
Barnes’  bag  and  dilates  to  the  size  of  three  or  four  finger-breadths. 
Then  he  ruptures  the  membranes,  and  before  the  waters  have  all 
drained  away  iirserts  the  large-sized  bag  and  dilates  till  there  is  room 
for  the  child  to  ]ia.ss.  The  cu.se  is  then  left  to  nature  or  terminated  by 
forceps,  turning,  or  craniotomy  according  to  circum.stances.  During 
the  puerperal  period  the  patient  will  need  the  most  watchful  care. 

Premature  induction  of  labor  is  always  a grave  jwoceeding,  and 
should  not  be  undertaken  without  the  most  careful  consideration.  It 
is  nnwi.se  for  a ]>hvsician  to  shoulder  the  whole  rc.sponsibility  of  advis- 
ing and  operating  if  he  can  obtain  the  moral  support  and  a.ssi.«tance  of 
a confrfi're;  whenever  it  is  possible  a consultation  .should  be  held.  Be- 
sides the  purely  medical  aspects  of  the  ca.se,  there  cro]>  up  sometimes 
moral  and  religious  questions  which  are  quite  out  of  the  province  of 
the  medical  attendant.  After  the  case  has  been  clearly  stated  to  the 
patient  and  her  friends,  the  decision  of  such  questions  should  be  left 
to  them  and  their  religious  advisers.  If  a practitioner  has  any  regard 
for  his  own  peace  of  mind,  he  will  not  operate  till  he  has  obtained  the 
full  and  free  consent  of  both  family  and  consultants. 
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Version,  or  turning,  comprehends  all  those  manipulations  by  which 
the  long  axis  of  the  foetus  in  utero  is  brought  into  coincidence  with  that 
of  the  pelvis,  and  a favorable  presentation  substituted  for  one  that  was 
relatively  unfavorable.  Either  the  cephalic  or  pelvic  pole  may  be  caused 
to  pre.sent ; a transverse  presentation  may  be  turned  either  to  the  head 
or  breech  ; a breech  presentation  may  be  turned  to  the  head  or  a head 
presentation  to  the  breech.  After  version  projier  has  been  performed 
the  case  may  be  left  to  nature  or  else  terminated  by  artificial  extraction. 

Historical  Note. — 1.  Cephalic  version  is  the  most  ancient,  and  at 
the  same  time  the  most  modern,  method  of  turning.  Even  in  the 
earliest  times  we  find  attempts  being  made  to  convert  unfavorable 
presentations  into  those  of  the  vertex.  Hippocrates  taught  that  the 
foetus  could  not  be  delivered  othei’wise  than  headfirst;  this  doctrine, 
long  prevalent,  was  opposed  by  Celsus,  but  afterward  reaffirmed  and 
propagated  by  Galen.  The  older  methods  of  turning  were  rude  and 
barbarous,  and  apparently  attended  with  only  moderate  success,  for  we 
find  Albucasis  writing  as  late  as  1122  that  version  will  succeed  “in 
ca.se  it  please  God.”  The  Arabians  turned  all  other  positions  to  the 
head ; in  cross-births  the  prola^ise  of  an  arm  seemed  to  give  them  veiy 
little  uneasiness ; they  simjily  cut  off'  enough  to  make  room  for  the 
descent  of  the  head.  In  Europe  it'  remained  a favorite  operation  till 
the  middle  of  the  sixteenth  century,  but  after  that  time  it  gradually 
gave  way  to  podalic  version,  which  was  introduced  by  A.  Pare  (1550). 
The  opposition  of  Mauriceau  (1688)  and  De  la  INIotte  (1721)  for  a time 
virtually  bani.shed  it  from  France.  Velpeau  .says  that  in  the  seventeenth 
and  the  beginning  of  the  nineteenth  century  cephalic  version  was  rarclv 
mentioned  unle.ss  to  be  condemned.  Ju.stine  Siegmundin  (1690)  recom- 
mended cephalic  a.s  preferable  to  podalic  version  in  some  ca.ses.  She 
was  probably  the  first  to  understand  partially  the  relative  merits  of 
tlie  two  operations.  Deventer  (1710)  recommended  cephalic  vei'siou 

' Rhodion  says  that  when  one  foot  presents  it  should  be  pushed  hack,  and  the  woman, 
lying  head  downward,  should  writhe  and  struggle  and  toss  hersetf  about,  so  that  the 
head  may  come  down. 

Voi,.  IT.— 14 
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before  rupture  of  the  membranes.  In  England,  Smellie  (1751)  tried 
it,  but  soon  gave  it  up  ; Aitken  (1784)  maintained  that  podalic  version 
should  never  be  tried  till  it  is  evident  that  eephalie  version  is  no  longer 
possible.  The  general  revival  of  the  operation  dates  from  the  beginning 
of  the  present  century,  and  is  mainly  due  to  the  efforts  of  two  men,  Fla- 
niant  of  Strasburg  (1795  to  1803)  and  AVigand  of  Hamburg  (1803  to 
1807).  Flamant  practised  the  internal  method,  Wigand  the  external 
method  with  iiosturing.  Wigand,  having  observed  some  ca-ses  of  spon- 
taneous version,  strove  to  imitate  aitilieially  what  he  had  .seen  occur  nat- 
urally. After  the  appearance  of  his  monograph  eephalie  version  by  the 
external  method  became  popular  in  Germany,  and  has  ever  since  been  a 
favorite  operation  there.  In  France,  Hergott’s  translation  of  Wigand’s 
book  (1851)  first  directed  general  attention  to  the  oi^eration,  and  its  ulti- 
mate succeas  was  secured  by  the  powerful  advocacy  of  Tarnier  and  his 
pupils,  Chantreuil,  Budin,  and  Pinard.  In  England  and  America  it 
never  took  firm  root,  and  only  recently  can  it  be  said  to  have  taken  its 
proper  ])lace  among  obstetrical  operations.  Though  Wigand’s  book  was 
known  to  Rigby  (1841),  Churchill  (1842),  and  Ramsbotham  (1844), 
the  operation  was  .scarcely  mentioiUHl  by  them.  Indeed,  it  was  not  till 
Bra.xton  Hicks  (18(50—63)  announced  his  combined  method  of  e.xtcrnal 
and  internal  version  that  general  attention  was  called  to  the  possibilities 
of  cephalic  version.  It  now  receives  the  .sanction  of  mo.st  obstetricians 
in  England  and  America. 

2.  Podalic  Version. — Before  the  C'hristian  era  cej)halic  version  was 
the  only  method  of  turning  in  u.se,  brei'ch  as  well  as  transvcr.se  presen- 
tations being,  if  po.ssible,  turned  to  the  head.  Though  Cclsus  (30 
B.  C.-14  A.  n.)  recommended  ])odalie  version  if  the  foetus  is  dead, 
Soranus  (98—117  a.  d.)  was  the  fir.st  to  advocate  it  if  the  foetus  is 
alive.  Though  the  teachings  of  Soranus  were  accepted  by  Moschion 
(117-138  -V.  D.),  Galen  (131  .\.  d.),  and  others,  they  were  not  generally 
adopted,  for  Tertullian  (200  a.  b.)  writes  that  in  transverse  presentations 
embrvotomy  must  be  performcHl  if  eephalie  version  is  not  practicable. 
After  the  fall  of  Ronu'  the  darknc.ss  of  the  IMiddlc  Ages  settled  over 
Europe,  and  medicine  sharo'd  the  fate  of  .science  an<l  letters.  Through 
the  influence  of  ignorance'  and  siijicrstition  the  jiractice  of  obstetrics 
was  divorced  from  that  of  medicine  and  surgery,  and  fell  into  the 
hands  of  untrained,  unalueated  midwives.  With  the  dawn  of  better 
davs,  however,  it  slowly  regained  its  old  status.  Ce])halic  version 
was  evidently  known  to  a few,  but  ])odalic  version  was  pracitically 
unknown  till  the  time  of  A.  Par6  (1550).  To  him  belongs  the  crcnlit 
of  having  re.stored  the  operation,  and  ]ira(!tiscd  it  even  in  head  presen- 
tations when  labor  had  to  be  terminated  rapidly.  His  pupil  Guille- 
meau  (1609)  improved  its  technique  and  formulated  its  indieiitions. 
The  new  ojieration  gained  rapidly  in  public  favor  till  from  the  time  of 


NOMENCLA  T URL'. 


211 


Mauriccim  (16(18)  it  practically  superseded  cephalic  version.  Portal 
(1685)  was  the  first  to  recommend  bringing  down  one  foot  instead  ol 
two,  and  Puzos  (1753)  explained  why  delivery  as  a half-breech  is  more 
favorable  for  the  chikl  than  as  a conn)leto  footling.  Quid  of  Dublin, 
the  second  master  of  the  Rotunda,  was  the  first  to  recommend  podalic 
version  as  an  elective  operation  in  cases  of  pelvic  deformity  (1739-42). 
Among  the  early  operators  version  was  immediately  followed  by  extrac- 
tion till  Deleurye  (1770)  pointed  out  that  version  really  comes  to  an 
end  when  rotation  is  complete,  and  that  extraction  is  a supplementary 
procedure  with  indications  and  contraindications  of  its  own.  Similar 
ground  was  taken  by  Denman  in  England  (1788)  and  Boer  in  Ger- 
many (1791).  Although  AVigand  and  others  had  recognized  the  prin- 
ciple of  combined  external  and  internal  manipulation,  and  had  adopted 
it  in  cephalic  version,  Braxton  Hicks  (1860-63)  was  the  first  to  describe 
definitely  a combined  method  ap2>licable  to  both  varieties  of  version 
even  before  the  os  is  fully  dilated.  In  using  his  method  it  is  not  neces- 
sary to  introduce  the  hand  into  the  uterine  cavity,  but  as  soon  as  one  or 
two  fingers  can  be  passed  through  the  os  and  cervix  a foot  or  knee  can 
be  seized  and  drawn  down.  Braxton  Hicks’  method  is  the  crowning 
glory  of  jiodalic  version,  and  deservedly  ranks  as  one  of  the  most 
im])ortant  advances  in  conservative  midwifery  achieved  during  this 
century. 

N()JIR^X'LATURE. — Confusion  in  nnmenclature  is  undoubtedly  re- 
.sponsiblc  for  much  of  the  haziness  of  ])rofessioual  oinnion  regarding 
version.  For  examiile,  I have  found  Braxton  Hicks’  method  of  turn- 
ing in  ca.ses  of  placenta  jjrsevia  variously  described  by  different  writers 
as — (1)  combined  internal  and  external  version  ; (2)  combined  internal 
and  external  podalic  (or  pelvic)  version  ; (3)  combined  podalic  (or  pel- 
vic) version ; (4)  bimanual  2X)dalic  version;  (6)  combined  bimanual 
podalic  version  ; (6)  combined  bipolar  version  ; (7)  combined  internal 
and  external  bipolar  vei-sion  ; (8)  combined  bipolar  podalic  (or  jielvic) 
version  ; (9)  bipolar  podalic  (or  pelvic)  version  ; (10)  combined  internal 
and  external  bipolar  podalic  (or  ])clvic)  version.  Is  it  any  wonder  that 
many  })ractitioners  have  a hazy  idea  of  what  Braxton  Hicks’  method 
really  is?  It  is  not  at  all  ncces.sary  to  adopt  a cumbersome  or  confused 
nomenclature  : it  may  be  made  very  sim2)lc. 

1.  As  the  foetal  ovoid  has  but  two  poles,  the  cephalic  and  the  pehie, 
the  fmtus  mu.st  be  turned  to  one  or  other  of  them  : when  it  is  turned  to 
the  head  the  oiieration  is  called  cephalic  version  ; when  turned  to  the 
breech,  pelvic  version.  Podalic  version,  or  turning  to  the  feet,  is  a 
variety  of  pelvic  version,  and  should  be  classed  as  such. 

2.  Version  is  performed  by  external  manipidations  only,  by  internal 
manipulations  only,  or  by  external  and  internal  manipulations  com- 
bined. The  method  of  operating  may  be  de.scribcd,  therefore,  as  exter- 


212 


VERSION. 


nal  or  internal  or  combined.  Hence  all  cases  of  version  may  be  classi- 
fietl  as 


Bimanual  means  that  both  hands  are  used,  but  as  both  hands 
should  be  used  in  all  cases,  the  term  is  superfluous.  Bipolar,  a term 
proposed  by  Barnes,  means  that  during  turning  the  two  poles  of  the 
foetus  are  acted  upon  simultaneously  or  alternately  by  the  two  hands, 
each  of  which  controls  one  pole.  A bipolar  vei-sion  must  therefore  be 
bimanual,  though  a bimanual  version  need  not  be  bipolar.  The  term 
bipolar  is  u.seless  and  often  misleading,  for  certainly  the  combined 
methool  of  Braxton  Hicks  cannot  be  correctly  described  as  either  a 
bipolar  or  a combined  bipolar  vei*sion. 

I.  Cephai^ic  Version  is  usually  performed  in  order  to  improve  or 
rectify  a relatively  unfavorable  position  ; it  is  not  often  employctl  when 
speedy  delivery  is  imperative.  It  is  easier  when  done  early,  and  more 
likely  to  succeed  when  the  membranes  are  unrupturcd,  the  os  not  fully 
dilated,  and  the  j)ains  not  yet  regular  or  .strong;  although  ruptured 
membranes,  a well-dilated  os,  and  strong  pains  do  not  necessarily  make 
.success  impo.ssible.  The  nearer  the  head  lies  to  the  o.s,  the  more  easily 
can  it  be  made  to  present. 

Indications. — Pinard,  one  of  the  chief  advocates  of  external  cephalic 
version,  maintains  that  if  the  foetal  head  has  not  entertxl  the  brim  by 
the  end  of  the  eighth  month  we  may  infer  that  the  accommodation 
between  it  and  the  pelvis  is  abnormal,  incomplete,  or  altogether  faulty. 
If  at  that  time  it  occupies  either  iliac  fos.sa  or  the  superior  .segment  of 
the  uterus,  it  is  in  the  wrong  place  and  must  be  .«et  right : in  a word,  if 
during  the  hist  month  of  gestation  the  foetal  head  is  not  in  the  excava- 
tion, it  must  be  put  there.*  When  the  head  has  been  made  to  engage 
in  the  brim  a strong  abdominal  .suj)])orter  is  ajijflied  to  keep  it  in  posi- 
tion (Figs.  7.3,  74).  In  multiparoe,  if  at  the  end  of  the  eighth  month 
the  foetal  head  is  not  in  the  excavation,  even  though  situated  in  the 
lower  .segment,  he  applies  his  abdominal  supjiorter  to  force  it  down  and 
prevent  it  from  being  accidentally  displacoxl.  By  this  means  he  hopes 
to  correct  or  prevent  all  shoulder,  breech,  and  face  presentations,  and 
have  nothing  but  normal  presentations  of  the  vertex.  If  the  operation 
is  to  succeed,  a precise  diagnosis  must  be  made  of  the  position  of  the 
foetus  in  idero,  the  uterus  itself  must  not  be  too  irritable,  the  foetus  must 
be  sufficiently  movable,  and  when  version  is  complete  the  vertex  must 
be  kejit  in  situ  till  active  labor  has  fairly  begun. 

‘ “ Si  dans  le  dernier  niois  de  la  grossesse,  la  t6te  du  foetus  n’est  pas  dans  I’excavation, 
il  fant  et  on  pent  I’y  mettre”  {Traile  du  Palper  abdominal,  Pinard,  p.  222). 


Cephalic 

or 

Pelvic  (podalic) 
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Contraindications. — Pelvic  contraction,  though  sometimes  considered 
a contraindication,  is  not  really  so  unless  it  be  too  great  to  allow  axis- 
traction  forceps  to  be  applied  at  the  brim ; on  the  contrary,  moderate 
pelvic  contraction  should  be  one  of  the  strongest  indications  for  cephalic 

Fig.  73.  Fig.  74. 


Pinard’s  Abdominal  Supporter,  side  view.  Pinard's  .\bdominal  Supporter,  front  view. 

version.  When  the  pelvimetry  of  primiparse  is  more  generally  prac- 
tised, and  physicians  are  able  to  estimate  more  correctly  the  various 
kinds  and  degrees  of  jielvic  contraction,  I believe  that  external  cephalic 
version,  followed  by  the  high-forceps  operation,  will  be  generally  pre- 
ferred to  podalic  version,  and  will  yield  better  results  for  both  mother 
and  child. 

Prolapse  of  funis  is  generally  a contraindication,  because  podalic  ver- 
sion gives  the  child  a better  chance  than  cephalic  version,  reposition  of 
the  eord,  and  forceps. 

Imperfect  ■mobility  of  the  foetus  in  idero  is  the  main  contriiindication, 
according  to  Pinard.  This  impaired  mobility  may  be  due  to  cither 
maternal  or  foetal  causes — e.  rj. : 

1.  Multiple  Prerjnancy. — Version  is  possible  only  after  the  birth  of 
the  finst  child  ; 

2.  Breech  Presentations  in  Primiparce. — When  the  ])rcsenting  part 
remains  fixed  and  does  not  yield  to  gentle  effort ; 

3.  Shoulder  presentations  comidicated  with  malformation  of  the 
uterus  ; ' 

' Malformation  of  the  cliild  in  rare  cases  prevents  version  or  remlers  it  very  difficult. 
Dr.  MacCallum  of  Montreal  reports  a case  where  hydrocephalus  was  the  obstacle. 
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4.  Labor. — The  mobility  of  the  foetus  is  impaired  or  destroyeol  when 
the  waters  come  away.  Pinard  then  dreads  that  manipulation  may 
produce  a prolapse  of  the  cord  or  extremities  or  a hice  ]n-esentation. 
But,- on  the  other  hand,  ce])halic  version  has  been  often  peidbrmed  suc- 
cessfully during  the  progress  of  labor,  and  I am  not  aware  of  any 
authentic  ca.se  of  prolapsed  funis  or  of  face  ])resentation  directly  result- 
ing from  the  performance  of  ce])halic  version  during  labor. 

If  external  manipulations  fail,  the  combined  method  may  be  tried, 
and  if  that  also  fails,  podalic  version  is  .still  available. 

Considerable  dilfcrence  of  opinion  exists  as  to  the  proi)er  limitations 
of  cephalic  version.  In  iramverne  pre.seutations  mo.st  authorities  are 
now  agreed  that  it  should  be  tried  when  the  foetus  is  freely  movable 
and  undue  force  is  not  required  ; but  in  breech  j)resentations  the  majoi- 
ity  do  not  yet  consider  it  cither  necessary  or  advisable.  It  is  argued 
that  in  primiparae,  in  whom  breech  presentations  are  hardest  to  manage 
and  version  would  be  mo.st  u-seful,  the  operation  is  rendered  tlifficult,  or 
ev'cn  dangerous,  by  the  rigidity  of  the  uterine  tissues  ; while  in  multiji- 
arae,  in  whom  the  tis.snes  are  lax  and  manipulation  ea.sy,  breech  cases 
usually  end  favorably  and  vei^sion  is  not  requiretl.  In  America,  at  all 
events,  external  paljiation  will  need  to  be  more  generally  practised  and 
greater  manipulative  skill  acquired  before  cephalic  version  comes  to  be 
generally  adopted  in  breech  presentations.  It  is  a .serious  defect  in  our 
obstetrical  teaching  that  .students  are  not  more  earnestly  impres.sed  with 
the  value  of  external  palj)ation  and  sy.stematically  trained  in  its  u.se. 
Perhaps  the  fault  may  be  due  in  large  mejisure  to  lack  of  clinical 
facilities;  but,  however  that  maybe,  it  is  the  manifest  duty  of  our 
medical  schools  to  .see  that  their  students  have  .systematic  clinical  instruc- 
tion in  external  palpation  and  jielvimetrv.  By  constant  jwactice  only 
can  a j)ractitioner  obtain  that  diagnostic  and  manipulative  skill  which 
are  requisite  for  success  in  external  cc])halic  version.  What  this  oj)cra- 
tion  is  cajiable  of  doing  is  well  shown  in  Pinard’s  Avards  at  the  Lari- 
boisiSre  Hospital,  where,  if  the  cases  are  seen  in  good  time,  abnormal 
presentations  are  diagno.sed  and  rectified  and  all  ca.ses  terminated  as 
presentations  of  the  vertex. 

ISIethods. — 1.  Posturing. — If  the  waters  are  not  away  and  the  head 
is  lying  somewhat  to  one  side,  place  the  patient  upon  that  side  with  a 
pillow  under  the  abdomen.  For  example,  if  the  head  is  lying  to  the 
left,  ]ilace  the  patient  on  her  left  side,  so  that  the  fundus  and  breech 
may  fall  over  to  the  left,  and  in  so  doing  may  di.slodge  the  head  and  tilt 
it  over  the  pelvic  brim.  If  the  manoeuvre  is  successful,  turn  the  patient 
over  u]-)on  the  back  immediately,  so  that  thehead  may  not  glide  away  again, 
and  apply  an  abdominal  siqiporter  to  keep  it  fixed  in  the  pelvic  brim  till 
the  onset  of  active  labor.  In  transverse  presentations  this  method  never 
succeeds,  and  under  any  circumstances  it  is  uncertain  and  unreliable. 


METHODS. 


215 


2.  External  3fethod. — Place  the  jiatient  in  the  ordinary  jjosition  for 
abdominal  jialpation — viz.  on  the  back,  close  to  the  edge  of  the  bed, 
with  legs  extended  and  slightly  separated,  and  arras  extended  beside  the 
body.  Among  the  French  it  is  customary  for  the  operator  to  stand 
beside  the  patient  opjjosite  hei*  thighs  and  looking  up  toward  her  head; 
among  the  Germans  he  usually  stands  opposite  her  waist,  looking  down 
toward  her  feet;  but  some  obstetricians  prefer  placing  the  jiatient  across 
the  bed  in  the  dorsal  position,  and  standing  directly  in  front  of  her 
between  her  thighs  while  operating.  The  manipulations  should  be  per- 
formed oidy  when  the  uterus  is  thoroughly  relaxed,  never  during  a pain. 

(1)  In  transverse  presentations,  the  head  being  in  one  iliac  fossa  and 
the  breech  in  the  opposite  flank.  Apply  one  hand  over  the  head,  the 
other  over  the  breech ; then  by  means  of  gentle  sustained  pressure 
exerted  simultaneously  try  to  press  the  breech  up  with  one  hand  and 
draw  the  head  down  over  the  jjelvic  brim  with  the  other  (Fig.  75). 

Fjg.  75. 


(2)  In  breech  jirc.sentations,  the  head  being  in  the  upjicr  uterine  .seo-- 
ment,  I inard  s method  is  as  follows : (n)  First  make  the  fretiis  mov- 
able. In  multi])ar£B  this  is  easy,  because  both  extremities  of  the  child 
arc  usually  acces.sible  and  the  lax  abdominal  walls  permit  free  movement 
of  the  foetus;  in  primipara;,  especially  if  near  full  term  and  if  the 
’ Traite  du  Pulper  abdominal,  )ip.  185-189. 
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presentiition  be  tlie  result  of  true  accommodation,  tlie  foetal  extremities 
can  be  but  partially  controlled  by  the  operator’s  hands.  If  the  head  is 
hidden  under  the  false  ribs  and  coils  of  intestine  lie  between  the  uterus 
and  the  abdominal  wall,  the  head  may  be  displaced  and  brought  within 
reach  either  by  pressing  it  down  upon  one  side  or  by  displacing  the 
breech.  In  incomplete  breech  presentations,  though  the  head  may  be 
readily  accessible,  the  breech  may  sometimes  press  slightly  into  the 
pelvic  cavity,  and  be  incapable  of  manipulation.  By  means  of  a finger 
in  the  vagina  the  inferior  uterine  segment  should  then  be  lifted  above 
the  brim  and  the  breech  ]nished  over  toward  one  of  the  iliac  fo.ssae, 
w’hile  slight  ])ressure  is  made  in  an  opposite  direction  over  the  cephalic 
extremity.  (6)  Both  foetal  extremities  being  movable  and  accessible, 
ajiply  the  hands  over  them,  and  by  slow,  continuous  pressure  cause  the 
l)reech  to  ascend  and  the  head  to  de.scend  by  the  shortest  route.  (See 
Fig.  76.)  Pressure  made  over  the  pelvic  extremity  is  more  efficient 

Fig.  76. 


than  that  made  over  the  cephalic.  In  the  majority  of  cases  pre.ssure 
should  be  in  the  direction  of  flexion ; occasionally  however,  it  must  be 
made  in  the  op])Osite  direction,  and  in  such  cases  extension  of  the  head 
need  not  be  feared  if  care  be  taken  not  to  pre.ss  upon  the  cephalic 
extremity  onlv.  In  primiparse  the  operation  is  far  more  difficult  than 
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in  multiparfe,  and  the  pressure  needs  to  be  more  sustained  and  pro- 
longe^l.  (c)  If  after  several  attempts  the  foetus  cannot  be  made  to 
rotate  the  operation  sliould  be  abandoned^ 

3.  Combined  Method. — If  the  external  method  is  contraindicated  or 
has  failed,  the  combined  method  should  be  tried.  Various  procedures 
have  been  recommended,  most  of  which  have  now  little  more  than  his- 
toric interest. 

Busch  introduced  the  hand  corresponding  to  the  head,  ruptured  the 
membranes  high  up,  and  endeavored  to  draw  the  head  down  into  the 
pelvis,  while  the  external  hand  steadied  the  uterus  and  pushed  up  the 
breech. 

D’Outrepont  introduced  the  hand  corresponding  to  the  breech,  and 
tried  to  lift  the  presenting  shoulder  and  push  it  over  toward  the  breech, 
while  the  external  hand  simply  steadied  the  uterus. 

Scauzoui  improved  D’Outrepont’s  method  by  making  the  external 
hand  press  down  the  head  from  the  iliac  fossa  toward  the  pelvic  inlet. 

Wright  of  Cincinnati,  like  Bu.sch,  introduced  the  hand  correspond- 
ing to  the  foetal  head,  and,  like  D’Outrepont,  seized  the  presenting 
shoulder,  but  did  not  attempt  to  raise  it ; he  pushed  it  laterally,  so  as 
“ to  give  the  body  of  the  foetus  a curvilinear  movement.”  With  the 
external  hand  he  dislodged  the  breech  and  moved  it  toward  the  centre 
of  the  uterine  cavity.  The  body  being  thus  bent  upon  itself,  the  head 
was  gradually  drawn  toward  the  brim  without  any  direct  pressure 
being  made  upon  it. 

These  methods  all  require  the  foetus  to  be  movable  and  the  os  well 
dilated.  The  methods  of  Hohl  and  Braxton  Hicks  are  of  greater 
practical  value,  because  they  may  be  used  in  cases  where  the  os  is  only 
wide  enough  to  admit  two  fingers. 

Hohl,  like  Busch,  introduced  the  hand  cori’esponding  to  the  foetal 
head,  passed  two  fingers  into  the  cervix,  and  pushed  the  presenting 
shoulder  over  toward  the  breech.  The  external  hand  meanwhile 
]jre.ssed  the  head  down  toward  the  brim,  while  an  assistant  grasped 
the  fundus  with  both  hands  and  guided  it  toward  the  side  where  the 
head  originally  lav. 

Braxton  Hicks,  unlike  the  other  operators,  prefers  the  laten'al  posi- 
tion. When  the  patient  lies  on  her  left  side  he  introduces  the  left 
liand  ; when  on  her  right  side,  the  right  hand.  With  two  fingers  of 
the  internal  hand  passed  up  to  the  presenting  part,  like  Hohl  he 
pu.shes  the  .shoulder  in  the  direction  of  the  breech,  while  with  the 
external  hand,  like  Scanzoni,  he  presses  the  head  down  toward  the 

' Ca7,eau.x  reniark.s  that  external  cephalic  version  is  not  a popular  operation,  and 
assigns  two  reasons:  (1)  the  inefficiency  of  the  operation  before  labor : (2)  the  diffi- 
culty of  the  operation  during  labor.  Pinard  adds  another  reason:  (3)  insufficient 
knowledge  of  palpation. 
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brim  till  it  is  received  on  the  tips  of  the  fingers  inside  the  os.  It 
may  then  be  directed  to  whatever  position  is  desired.  Sometimes  the 
external  hand  is  made  to  do  double  duty,  alternately  pressing  the  head 
toward  the  brim  and  the  breech  toward  the  fundus.  No  assistant  is 
required. 

II.  Pelvic  Version. — 1.  Turning  to  the  breech  is  very  .seldom 
done.  Occasionally,  when  the  os  is  only  slightly  dilated  and  cephalic- 
version  has  failed,  turning  to  the  breech  may  be  tried.  Kleinwachter 
says  it  is  indicated  when  the  pelvis  lies  nearer  the  inlet  than  the  head 
does  and  cephalic  version  would  be  difficult  or  impossible.  Pelvic 
vei'sion  may  be  accomplished  either  by  external  manipulations  or  by 
the  combined  method,  as  in  cephalic  version. 

2.  Podcdic  Version. — Turning  to  the  foot  is  a variety  of  pelvic  ver- 
sion in  which  the  feet  or  knees  are  seized  and  the  child  made  to  rotate 
in  utero  by  traction  upon  them.  The  operation  is  safer  for  the  child 
wlien  only  one  foot  or  knee  is  brought  down. 

Indications. — There  are  three  principal  indications  for  podalic  ver- 
sion : 

(1)  In  transverse  presentations,  when  cejihalic  version  is  imjiractica- 
ble  or  unadvisable,  or  when  for  some  reason  podalic  version  is  .safer 
for  mother  or  child  ; 

(2)  In  head  presentations  if  the  ordinary  course  of  labor  is  apt  to 
endanger  mother  or  child,  as  in  placenta  jn-jevia,  prolapse  of  the  cord, 
deformity  of  the  pelvis  or  foetus,  face  presentations,  etc. ; 

(3)  In  urgent  cases  when  there  is  no  time  to  lose,  and  when  deliv- 
ery can  be  soonest  effected  by  turning  to  the  foot  and  extracting,  as  in 
eclampsia,  hemorrhage,  rupture  of  tlie  uterus,  pressure  on  the  ])rolapsed 
cord,  etc. 

In  the  first  two  cla.sses  the  ca.se  may  be  left  to  nature  after  version 
has  been  completed,  but  in  the  third  class  extraction  mu.st  immedi- 
ately follow  version. 

Essential  Conditions. — 1.  The  os  should  be  dilated  or  dilatable,  full 
dilatation  not  being  necessary.  Braxton  Hicks’  method  may  be  em- 
ployed when  two  fingers  can  be  passed  through  the  os.  A soft  dilata- 
ble os  and  unruptured  membranes  make  the  operation  much  easier. 

2.  The  uterus  must  not  be  so  firmly  contracted  iqion  its  contents 
that  rotation  of  the  foetus  in  utero  is  rendered  difficult  or  dangerous. 
The  injudicious  use  of  irgot  and  early  lo.ss  of  the  liquor  amnii  are  the 
two  causes  which  mo.st  frequently  excite  the  uterus  to  mould  itself  to 
the  contour  of  the  foetus. 

3.  The  presenting  jiart  mu.st  not  be  .so  firmly  engaged  that  it  cannot 
be  safely  dislodged.  Forcible  attempts  to  dislodge  a presenting  part 
which  has  become  wedged  in  the  pelvis  may  quite  easily  cause  rupture 
of  the  uterus. 
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4.  The  pelvis  must  not  be  too  contracted.  With  a conjugate  less 
than  2J  inches  (7  cm.)  version  at  full  term  is  unsafe.  In  oblique  con- 
traction vei'sion  is  admissible  if  it  be  so  performed  that  the  widest  part 
of  the  head  is  brought  into  the  roomiest  side  of  the  pehds.*  The  brim 
of  a narrow  pelvis  should  not  be  so  filled  up  with  the  presenting  part 
Its  to  prevent  the  introduction  of  the  hand. 

5.  An  Exact  Diagnosis. — A careful  external  and  internal  examina- 
tion should  be  made,  so  that  tlie  position  of  the  child  may  be  accu- 
i-ately  determined  and  the  condition  of  the  os  and  the  presenting  part 
ascertained. 

Prognosis. — This  varies  greatly  according  to  the  circumstances 
under  which  the  operation  is  performed.  If  under  favorable  circum- 
stances, the  prognosis  for  the  mother  will  be  good ; for  the  child,  not  so 
good,  especially  if  the  patient  is  a primipara.  If  under  unfavorable  cir- 
cumstances, such  as  contraction  of  pelvis,  placenta  prsevia,  or  eclampsia, 
the  prognosis  will  be  ^vorse  for  both,  but  particularly  for  the  mother’, 
whose  danger  is  increased  enormously  by  the  complications  as  Avpll  as 
bv  the  injuries  produced  during  forcible  extraction. 

Preliminary  Details. — Before  operating  prepare  for  every  emer- 
gency. Make  everything  ready  beforehand,  for  during  extraction  there 
will  be  no  time  to  wa.ste.  Provide  filets,  an  elastic  catheter  as  a filet- 
bearer,  and  a pair  of  long  forceps  (axis-traction)  in  the  event  of  dif- 
ficulty with  the  after-coming  head.  As  the  child  is  apt  to  be  born 
asphyxiated,  have  the  jiroper  means  for  resuscitation  at  hand,  such  as 
warm  towels,  blaukets,  hot  water,  high  wines,  etc.  Emjity  the  bladder 
and  rectum,  and,  unless  specially  contraindicated,  admini.ster  an  anaes- 
thetic, pai’ticularly  if  the  patient  is  a primipara.  From  rigidity  of  the 
perineum  or  resistance  at  a critical  moment  many  a child’s  life  has  been 
lost  which  might  have  been  saved  by  the  timely  use  of  an  anaesthetic. 

Position  of  the  Patient. — Some  prefer  the  dorsal  and  others  the  lat- 
eral position  f some  jilace  the  patient  across  the  bed,  and  others  at  the 
side  of  it.  In  the  lateral  position  it  is  easier  to  pa.ss  the  internal  hand 
up  into  the  uterine  cavity  and  grasp  a foot  or  knee,  but  the  external 
hand  works  under  greater  mechanical  disadvantages,  and  cannot  there- 
fore give  as  much  assistance  as  in  the  dorsal  position.  Taming  mav 
perhajis  be  easier  in  the  lateral  position,  but  extraction  is  certaiulv 
easier  in  the  dorsal.  Some  do  not  place  the  patient  across  the  bed 
nide.ss  difficulty  is  anticij)ated,  but  we  cannot  be  sure  in  any  case  that 

' Unles.s  the  pelvis  is  very  large  or  the  foetus  very  small,  the  foot  that  is  brought 
down  always  comes  to  the  front.  If  the  right  half  of  the  j)elvis  is  roomiest,  hiing 
down  the  right  foot,  and  the  occiput  will  be  thrown  over  into  the  right  half  of  the 
pelvis.  If  the  left  half  is  the  largest,  bring  down  the  left  foot. 

’ Two  essential  points  are  that  the  vulva  and  j)erineiim  be  quite  free,  so  that  nothing 
may  impede  the  operator’s  movements,  and  that  the  body  be  so  supported  that  the  pelvic 
and  abdominal  muscles  are  kept  rela.xed. 
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there  will  be  no  difficulty,  and  a few  moments’  delay  in  the  stage  of 
extraction  may  be  fatal  to  the  child.  It  is  far  better  in  every  ca.se  to  be 
prepared  for  possible  difficulties,  and  to  arrange  the  patient  so  that  she 
can  be  delivered  easily  and  rapidly.  Place  her  across  the  bed,  with  her 
hips  close  to  the  edge,  on  her  side  or  back.  If  the  lateral  position  is 
preferred  for  version,  the  patient  can  be  easily  turned  over  upon  the 
back  for  extraction  if  necessary.  If  the  dorsal  position  is  to  be  used, 
a'  table  or  high  bed  should  be  prepared,  for  version  cannot  be  per- 
formed with  (.lexteritv  or  comfort  if  the  patient  is  on  a low  bed  with 
spring  or  wire  mattress. 

Choice  of  hand  is  a matter  of  secondary  importance.  Some  obstetri- 
cians prefer  one  hand,  and  some  the  other ; moreover,  if  one  hand 
becomes  crani])ed  and  tired  during  the  operation,  it  must  be  replaced  by 
the  other.  English  obstetricians  place  the  patient  on  the  left  side  and 
introduce  the  left  hand.  The  Fi’ench  and  Germans  place  the  patient  on 
the  back  and  use  the  right  or  left  hand  according  to  circumstances.  In 


Fig.  77. 


dorso-antcrior  transverse  jiositions  the  French  select  the  .same  hand  as 
the  presenting  shoulder,  while  the  Germans  use  the  hand  corresponding 
to  the  side  on  which  the  feet  are  to  be  found  (Figs.  77  and  78).  For 
example,  if  the  child  is  lying  with  back  to  the  front,  head  in  the  left 


Internal  Podalic  Version,  French  method. 
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iliac  fossa,  feet  on  the  right  side,  and  right  shoulder  presenting,  the 
French  would  use  the  right  hand  and  the  Germans  the  left.  In  dorso- 
posterior  transverse  presentations  both  French  and  Gei’iuans  would  use 
the  same  hand.  The  difference  between  the  French  and  German  meth- 
(kIs  as  regards  the  choice  of  hand  is  explained  by  the  fact  that  the  French 


Fig.  78. 


Intermil  Podalic  \'ersion,  German  method. 

pa.ss  the  hand  along  the  side,  hip,  and  thigh  of  the  child  as  a guide  to  the 
knee  or  foot,  while  the  Germans  pass  the  hand  directly  up  to  the  anterior 
})lane  of  the  child,  and  thence,  without  any  guide,  toward  the  spot  where 
the  foot  or  knee  is  expected  to  be  found.  As  a rule,  the  hand  whose  palm 
faces  the  abdomen  of  the  child  will  seize  the  foot  more  readily  and 
effect  rotation  more  rapidly  than  the  other.  When  once  the  operator 
has  introduced  his  hand  into  the  uterus,  he  should  not  withdraw  it,  if 
possible,  till  version  is  complete,  even  if  it  turns  out  to  be  the  wrong 
hand  theoretically;  he  should  merely  adopt  the  form  of  manipulation 
(French  or  German)  for  which  the  hand  in  utero  is  best  suited. 

Of  far  greater  importance  than  the  choice  of  the  hand  is  a correct 
diagnosis.  If  by  means  of  external  palpation  the  practitioner  is  able 
to  make  a correct  diagnosis  and  form  a mental  jiicture  of  the  relative 
position  of  the  foetal  ]iarts  and  the  maternal  structures,  he  will  find 
version  a comparatively  simple  matter. 
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In  the  operation  of  turning  three  stages  are  usually  described  : 1,  the 
introdnctiou  of  the  hand  and  search  for  the  foot  or  knee ; 2,  the  rota- 
tion of  the  foetus  in  utero  ; 3,  extraction. 


Methods  of  Operating. 


Fig.  79. 


1.  Combined  Method  of  Braxton  Hicks. — After  the  bladder  and  rec- 
tum have  been  emptied,  an  antiseptic  vaginal  douche  administered,  and 
the  operator’s  hands  and  arms  thoroughly  disinfected,  the  patient  should 

be  chloroformed  and  placed 
in  the  left  lateral  position.* 
The  back  of  the  left^  hand 
and  arm  (never  the  palm) 
having  been  well  oiled,  the 
labia  are  held  apart  by  the 
right  hand,  while  the  left  is 
made  cone-shaped  and  in- 
troduced wholly  or  partially 
into  the  vagina,  so  that  two 
tingei*s  may  be  passed  up 
through  the  os  till  their  tips 
touch  the  presenting  part. 
In  primiparre  especially  this 
manoeuvre  must  be  perform- 
ed with  great  gentleness  and 
jiatience,  pressure  being 
made  upon  the  perineum 
and  not  upon  the  symphysis 
and  soft  parts  in  front.  If 
the  head  is  jirescnting,  it 
must  be  propelled  toward 
the  side  on  which  the  occi- 
put lies.  For  example,  if 
the  vertex  presents  in  the 
first  position,  the  fingers  in- 
side the  uterus  gently  lift 
the  head  and  push  it  toward 
the  left  ilium,  while  the  right  hand  outside  presses  the  breech  over 
toward  the  right  side  (Fig.  79).  As  the  head  glides  away  toward  the 


Rnixton  Uifks"  Method  of  Combined  Podalic  Version, 
lirst  stage:  One  or  two  fingers  of  the  left  hand  lift  the 
head  from  the  brim  and  push  it  toward  the  left  iliac 
fossa,  while  the  right  hand  pushes  the  breech  trans- 
versely toward  the  right  side  (Hicks). 


' VVltere  the  dorsal  position  is  preferred  the  right  hand  is  usually  chosen  when  the 
feet  of  the  child  are  turned  to  the  right  side;  the  left  hand,  when  they  are  turned  to 
the  left. 

‘‘  In  Cxertnanv,  wlien  the  patient  lies  on  the  riglit  side  the  left  hand  is  used  ; when  on 
the  left  side,  the  right  hand. 
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left  the  shoulder  eomes  within  roach,  and  is  ])ushecl  along  in  a similar 
manner  (Fig.  80).  M'hen  the  breech  ha.s  been  pres.sed  well  down  into 
the  iliac  fossa,  the  membranes  are  ruptured  during  a pain.  A knee  wdl 
then  be  found  not  far  from  the  os  internum,  and  can  be  readily  hooked 
down  into  the  vagina  (Fig.  gQ 

81).  The  outer  hand  is  then 
removal  from  the  breech  and 
transferred  to  the  head.  The 
simultaneous  action  of  down- 


ward traction  upon  the  leg 
and  upward  pressure  upon 
the  head  readily  causes  ro- 
tation of  the  foetus  (Fig. 
82).  In  transcerse  presenta- 
tions the  pre.senting  shoulder 
is  first  gently  dislodged,  ami 
then  sindlar  manipulations 
employed. 

The  combined  method  usu- 
ally succeeds  if  the  liquor  am- 
nii  is  still  present  or  has  but 
recently  drained  away  and 


Braxton  Hicks’  Method,  second  stage : The  left  hand 
pushes  the  shoulder  to  the  left,  while  the  right  hand 
pushes  the  breech  to  the  right  and  downward  (Hicks). 


considerable  foetal  mobility 
remains.  If  it  fails,  the 
whole  hand  mu,st  be  pa.ssed 
into  the  uterine  cavity  and 
search  made  for  a knee  or 
foot. 

2.  Internal  Method.  — In 
tmn.'iverse  pre.sentations,  the  os  being  .sufliciently  dilated  and  the  mem- 
branes unriqitured,  oil  the  hand,  and  in  the  interval  of  the  pains  pass 
it  into  the  vagina.  Rujiture  the  membranes  opposite  the  os  internum, 
and  immediately  jiass  the  haml  into  the  uterine  cavity  Avith  the  palm 
toward  the  abdominal  aspect  of  the  child.  Search  for  a foot  or  knee, 
seize  it,  and  draw  it  down  through  the  os  into  the  vagina.  Version 
proper  is  finished  when  the  breech  has  been  brought  down  so  as  to 
present  at  the  brim.  During  the.se  internal  manijiulations  the  external 
hand  must  keep  the  uterus  under  constant  (‘ontrol,  pushing  it  well  down- 
ward to  prevent  overstretching  of  its  vaginal  attachments  and  to  bring 
the  foetal  members  in  the  direction  of  the  inside  hand  (Fig.  83).  The 
feet  are  usually  situated  jiretty  high  up,  and  the  hand  has  often  to  be 
pa.<.<al  to  the  fundus  before  a foot  can  be  .seized.  Diflfieultv  in  finding  a 
foot  is  often  due  to  the  fact  that  the  hand  has  not  been  introduced  far 
enough  and  search  has  been  made  too  low  down. 
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Fig.  81. 


Briuxton  Hicks’  Method:  The  right  hand  forces  the  fostal  limb  down  within  reach  of  the  left 
hand,  so  that  the  fingers  may  be  hooked  over  the  knee  (Hicks). 

Fig.  82. 


Braxton  Hicks’  Method,  final  stage:  The  left  hand  makes  downward  traction  upon  the  leg, 
while  the  right  hand  presses  the  head  upward.  When  the  long  axis  of  the  child  coincides 
with  that  of  the  uterus,  the  right  hand  makes  downward  pressure. 
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Should  one  foot  or  both  be  brought  dawn?  If  only  one,  which? 
These  questions  have  been  long  and  learnedly  discussed,  but  it  is  now 
pretty  well  agreed  that  if  possible  only  one  foot  should  be  brought 
down.  In  primiparte  particularly,  when  the  case  is  conducted  as  a 


Fig.  83. 


Podalic  Version  in  Head  Presentation. 

half-hrecch,  the  .soft  parts  are  better  dilated,  the  thorax,  arms,  and  after- 
coming head  are  delivered  more  rapidly,  and  the  child  is  less  likely  to 
peri.sh  during  extraction  than  when  it  is  dragged  through  structures 
which  are  rigid  and  only  slightly  dilated.  In  exceptional  cases,  when 
turning  with  one  foot  is  difficult,  both  must  be  seized  and  brought  down. 

Which  foot  or  knee  shoxdd.  be  selected?  In  dorso-antcrior  positions 
most  authorities  agree  that  the  ncare.st  (lowe.st  lying)  foot  is  the  jiroper 
one  to  bring  down.  In  dorso-posterior  positions  there  is  more  differ- 
ence of  opinion : Tarnier,  Charpentier,  Dcjiaul,  Martin,  Scanzoui, 
Lange,  Schroeder,  etc.  advise  the  lower  foot,  while  Hold,  Kri.steller, 
Simp.son,  Barnes,  and  others  prefer  the  njiper.  Barnes  stronglv  advo- 
cates grasping  the  knee  instead  of  the  foot,  and  jirefers  the  upper  one 
in  all  cases.  Scharlan  and  Von  Ilasclberg,  on  the  other  hand,  con- 
VoL.  ir.— 15 
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tend  that  when  the  upper  foot  is  drawn  down  it  is  apt  to  become 
crossed  with  the  lower  one,  twisting  the  body  so  as  to  cause  injurious 
pressure  or  make  turning  impossible.  According  to  Fritsch,  it  is  all 
the  same  which  foot  is  graspetl,  because  the  back  is  directed  posteriorly 
during  version  and  comes  to  the  front  only  during  extraction.  Accord- 
ing to  Pajot,  the  best  foot  to  seize  is  the  one  which  can  be  held  be,st  and 
most  firmly.*  Many  complicated  and  ingenious  diagrams  have  been 
drawn  to  show  that  version  is  always  ea.sy  if  done  by  the  author’s 
method,  but  difficult  or  impossible  if  done  by  any  other.  Notwith- 
standing the  diagrams,  however,  vei’sion  can  be  successfully  performed 
in  many  different  ways.  In  unsuccessful  ciises,  no  doubt,  the  ‘post-hoc 
propter-hoc  argument  has  been  frequently  employed,  and  want  of  suc- 
ce.ss  attributed  to  .seizing  the  wrong  foot  or  introducing  the  wrong 
hand,  rather  than  to  its  rightful  cause.  Traction  is  sometimes  made 
too  far  forward,  and  then  the  free  foot  is  apt  to  be  thrown  across  the 
symphysis,  preventing  further  descent.  The  anterior  hip  and  foot  are 
the  ones  which  usually  give  trouble.  If  rotation  does  not  take  place 
when  traction  is  made  upon  the  foot  or  knee  which  has  been  brought 
down,  the  other  one  must  be  found  and  drawn  down  also.  Before 
commencing  the  search  for  the  second  foot  a noose  should  be  slipped 
over  the  first  one  to  keep  it  under  control.  If  it  is  found  difficult  to 
gra.sp  the  second  foot  firmly  enough  to  make  traction  upon  it,  a noose 
should  be  slipped  over  it  also.  The  application  of  a sling  is  not 
always  such  a simple  matter  as  might  be  supposetl.  When  the  foot  is 
at  the  vulva  or  in  the  anterior  portion  of  the  vagina  it  is  ea.sy  enough 
to  pa.ss  the  filet  over  the  ankle,  but  when  the  foot  remains  in  the  upper 
part  of  the  vagina  it  is  .sometimes  a very  difficult  matter,  and  one  of 
the  following  methods  must  then  be  adopted : With  a ]iiece  of  broad 
strong  tape  a running  loop  is  made  and  slipped  over  the  left  wrist; 
the  left  hand  is  piissed  into  the  vagina,  seizes  the  foot,  and  draws  it 
down  as  far  as  possible ; the  loop  is  then  jmshed  up  over  the  left  hand 
by  the  fingers  of  the  right  till  it  surrounds  the  child’s  ankle  com- 
pletely ; tlie  ends  of  the  loop  are  then  tightened  and  a firm  hold  is 
obtained.  When  the  vagina  is  not  large  enough  to  allow  the  fingers 
of  the  right  hand  to  execute  this  manoeuvre,  the  loop  must  be  carried 
uj>  by  means  of  a repositor : Braun’s  is  the  simplest  and  best,  consist- 
ing of  a flexible  rod  sixteen  or  eighteen  inches  long,  with  an  eye  two 
inches  from  its  upper  end.  The  running  loop  is  prepared  and  slipped 
over  the  left  A\Tist  as  described  above  : it  is  then  secured  to  the  repos- 
itor in  the  manner  shown  in  Fig.  84  and  carried  up  to  the  desired 
position.  An  ordinary  gum-elastic  male  catheter  would  serve  the 
purpose  quite  as  well : it  may  be  used  without  a stilette,  as  in 
Figs.  85,  86,  or  with  it,  as  in  Figs.  87,  88.  A long  pair  of  dre.ssing, 
* “ Le  pied  qui  est  le  bon,  est  celni  qui  I’on  tient  le  mieux  et  le  plus  soliclement.” 
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uterine,  or  polypus  forceps  occasionally  succeeds  when  other  means 

lidl. 

If  the  second  foot  is  beyond  reach,  or  il'  traction  upon  both  limbs 
does  not  cause  tlie  foetus  to  rotate,  an  attempt  should  be  made  to  dis- 
lodge the  impacted  shoulder.  Crutches  and  vari-  gg 

ous  other  mechanical  appliances  have  been  de- 
vised from  time  to  time  to  aid  in  accomplishing 
this  result,  but  the  hand  is  safer  and  better  than 
any  of  them.  In  these 
cases  Goodell  recom- 
mends  bringing  down 
the  upper  arm  and  ro- 


Fio.  S4.— Braun’s  Repositor,  arranged  as  a noose-carrier. 

Fig.  85.— Male  Gum-elastic  Catheter,  used  as  a Braun’s  repositor. 
Fig.  86.— Another  Way  of  Using  a Male  Catheter  ns  a Noose-carrier. 


tating  the  child  on  its  long  axis,  or  else  introducing  into  the  vagina 
the  hand  corresponding  to  the  child’s  head,  and  gently  pushing  the 
presenting  part  away  from  the  cervix.  The  longer  the  waters  have 
drained  away,  the  more  difficult  it  becomes  to  turn  and  the  more  liable 
is  the  uterus  to  rupture.  If  rupture  is  feared,  the  patient  should  be 
kept  well  under  an  anajstlietic  and  manipulation  practised  with  the 
utmost  gentlcne.ss  and  patience.  The  external  hand  is  of  great  service 
in  .steadying  and  supporting  the  uterus  during  the  operation  and  aiding 
in  the  de.scent  of  the  breech.  If  gentle  manipulations  fail  to  accom- 
pli.sh  version,  it  is  safer  to  desi.st  from  further  attempts  and  resort  at 
once  to  embryotomy  or  decapitation. 
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In  cephalic  presentations  the  operation  is  practically  the  same  as  in 
tiansverse.  After  a foot  or  knee  has  been  seized,  it  sometimes  happens 
that  rotation  is  prev'entcd  by  the  head  remaining  in  the  pelvic  brim. 
If  not  too  firmly  wedged  it  may  be  dislodged  by  the  thumb  pushing 
up  the  head,  while  the  index  and  middle  fingers  pull  down  the  foot,  or 
a sling  may  be  pa.ssed  around  the  ankle  and  traction  made  upon  it 
while  the  hand  endeavors  to  push  back  the  head.  If  one  foot  can  be 
brought  down  only  partially,  and  version  cannot  be  completed  till  the 
other  is  secured,  a noose  should  be  applied  above  the  ankle  of  the  first 


Fig.  87.— German  Method  of  Using  a Male  Gum-elastic  Catheter  as  a Noose-carrier : the  stilette 
is  made  to  protrude  from  the  eye,  and  a small  cord  slipped  over  it. 

Fig.  88.— The  Stilette,  pushed  home,  holds  the  cord:  when  the  noose  is  to  be  set  free  the  stilette 
is  withdrawn. 

found  by  pa.ssing  the  hand  along  the  child’s  back  and  thighs  as  a 
guide.  If  they  lie  anteriorly  above  the  hypogustrium,  the  ,symphy.sis 
will  prevent  their  being  reached  by  the  hand  as  long  as  the  patient  is 
in  the  dorsal  position ; but  in  the  lateral  or  knee-elbow  position  there 
will  be  no  difficulty. 

During  the  first  .stage  of  labor,  while  dilatation  of  the  os  is  still 
going  on,  version  may  be  performed  easily  at  any  time;  but  when  dila- 
tation is  com]dete  and  the  expulsive  stage  has  begun,  the  liquor  amnii 


Fig.  87. 


foot  and  entrusted  to  an  a.ssistant 
while  search  is  being  made  for  the 
second  foot.  If  the  feet  have  be- 
come di,splaced  they  may  be  readily 
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may  come  away  suddenly  at  any  moment,  and  the  uterus  contract  about 
the  foetus  so  as  to  make  version  difficult  or  dangerous.  While  it  may 
be  well  to  refrain  from  operating  during  the  stage  of  dilatation,  it  is  bad 
practice  to  delay  when  the  expulsive  stage  has  once  begun.  Winter 
strongly  recommends  waiting  till  the  os  is  dilated  or  dilatable,  so  that 
vereion  may  be  immediately  followed  by  extraction.  He  claims  that 
the  child’s  chances  will  be  improved  thereby,  because  there  Avill  be  less 
risk  of — (1)  the  cord  being  injured  or  compres.sed;  (2)  air  entering 
the  uterus,  causing  tympanitis  uteri,  which  is  fatal  to  the  child ; (3) 
premature  separation  of  the  placenta.  In  transverse  presentations 
version  should  be  performed  as  soon  as  the  os  is  soft  and  dilatable, 
for  it  must  be  remembered  that  in  such  cases  full  dilatation  of  the 
os  does  not  usually  take  place,  especially  if  the  waters  have  come 
away. 

Should  extraction  immediately  folloic  version  f 

From  an  analysis  of  310  uncomplicated  cases  of  transverse  presenta- 
tion which  occurred  in  the  Berlin  Clinic  between  1876  and  1884, 
Winter^  concluded — (1)  that  version  .should  not  be  performed  till  the  os 
is  sufficiently  dilated  to  permit  of  extraction  ; (2)  that  the  best  results 
for  the  child  are  secured  when  extraction  immediately  follows  version. 
Dohrn^  of  Konigsberg  accepts  the  first  of  Winter’s  propositions,  but  not 
the  second,  and  contends  that  the  interests  of  mother  and  child  are  best 
secured  by  the  spontaneous  expulsion  of  the  foetus,  and  that  extraction 
should  be  performed  only  for  definite  indications.  He  says  that  when 
extraction  immediately  follows  version  the  position  and  rotation  of  the 
foetus  are  apt  to  be  different  from  what  they  would  have  been  in  spon- 
taneous delivery,  and  claims  that  the  natural  coaptation  of  the  foetus  to 
the  parturient  canal  is  less  dangerous  than  the  artificial.  In  152  cases 
in  his  clinic  in  which  extraction  immediately  followed  version  22  chil- 
dren were  lo.st,  while  in  29  cases  delivered  spontaneously  after  version 
there  was  not  a single  foetal  death.  Upon  the  whole,  continental  opin- 
ion so  far  seems  to  side  with  Winter  and  Schroeder,  and  the  teachings 
of  the  Berlin  School  guide  practice  in  this  rc.spect. 


Some  Difficulties  and  Dangers. 

Cap-pine/  of  the  Fundim. — Turning  is  both  difficult  and  dangerous 
when  with  .strong  uterine  action  there  is  hindrance  to  the  passage  of  the 
child,  such  as  a transver.se  position  or  contraction  of  the  pelvis.  The 
muscnlar  corjius,  unable  to  overcome  the  hindrance,  contracts  and  jndls 
itself  up  till  nearly  the  whole  body  of  the  child  is  left  enveloped  in  the 
8trct<-hed  and  thinned  lower  segment  and  cervix.  Rupture  of  the  uterus 

* Zeilfclirifl f.  GcburlMllJe  und  Gyn.,  Bd.  xii.  ’ Ibid.,  Bd.  -xiv.  S.  72. 
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is  then  very  liable  to  occur,  especially  if  attempts  be  made  to  perform 
version. 

Tetanus  uteri,  as  it  is  sometimes  called,  is  occasionally  produced  by 
the  injudicious  and  untimely  use  of  ergot.  The  uterus  is  in  a state  of 
tonic  contraction,  and  grasps  the  child  so  tightly  that  the  hand  cannot 
be  passed  up  to  reach  a foot  or  knee.  At  one  time  bleeding  was  the 
favorite  means  of  relaxing  the  uterine  muscle;  hot  baths  and  opium 
were  sometimes  employed  for  the  same  purpose;  but  at  the  present  time 
chloroform  and  gentle  continuous  pressure  are  preferred.  The  patient 
being  first  deeply  narcotized,  the  hand  is  pressed  carefully  past  the  pre- 
senting part,  and  the  tetanic  contraction  of  the  uterus  gradually  overcome 
by  patient  manipulation.  In  most  cases  version  can  then  be  performed. 

(Edema  of  the  vulva  is  sometimes  a serious  impediment,  and  if  undue 
pressure  be  made  upon  the  soft  parts  gangrene  may  result. 

Obstructions  in  the  co'vix,  such  as  undue  rigidity,  incomplete  dilata- 
tion, spasmodic  contraction,  placenta  prsevia,  etc.,  may  render  vereion 

Fig.  89. 


Podalic  Version  when  an  Arm  is  Prolapsed. 

difficult.  Tlie  means  usually  recommended  for  the  relief  of  such  con- 
ditions are  the  inhalation  of  chloroform,  opium,  or  alcohol  internally, 
hot  baths  and  douches,  the  application  of  cocaine  solutions  to  the  cer- 
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vix,  a weak  faradic  current,  dilatation  manually  or  by  rubber  bags,  and, 
as  a last  resort,  multiple  incisions  of  the  external  os. 

Prolapse  of  the  aim  in  transverse  positions  used  to  be  considered  a 
serious  impediment  to  version,  and  many  ingenious  manoeuvres  were 
su»-‘>-ested  to  reduce  it.'  Louise  Bourgeois  (1 609)  dipped  the  arm  in 


Fig.  90. 


Method  of  Lifting  an  Impacted  Shoulder  from  the  Brim : The  right  hand  lifts  the  shoulder, 
while  the  left  pulls  down  the  leg  by  means  of  a sling  (Barnes). 

cold  water  to  make  the  child  draw  it  back  again  into  the  uterus,  or 
greased  it  well  with  melted  butter  and  tried  to  push  it  back.  When  the 
arm  was  livid  and  swollen  and  could  not  be  replaced,  some  obstetricians 
did  not  hesitate  to  amputate  it.  Nowadays  prolapse  of  the  arm  is  not 
considered  a di.sadvantage ; indeed,  it  is  sometimes  of  use  in  enabling  the 
attendant  to  arrive  at  a correct  diagnosis  of  the  child’s  position  in  utero.'^ 

' Saint-Germain  advised  pnttinp;  ice  in  (he  child’s  hand.  Deventer  speaks  of  pinch- 
ing and  filliping  it,  so  that  the  child  might  be  made  to  draw  its  arm  back.  Albucasis, 
Burton,  and  others  invented  crutches,  forks,  and  repositors  to  push  it  back,  and  in  the 
event  of  failure  pulled  the  arm  off.  Philumenes  disarticulated  it.  Aetius  said  it 
should  be  cut,  torn,  or  twisted  off.  Guillemeau  drew  it  down  as  far  as  possible,  and 
then  amputated  it.  Mauriceau  advised  twisting  it,  as  one  would  the  branch  of  a tree 
which  he  wished  to  extract  from  the  ground.  Jo.sephi  used  to  scarify  the  swollen 
part  deeply,  so  a.s  to  reduce  its  bulk. 

’ When  the  waters  are  away,  and  there  is  any  doubt  about  the  diagnosis  of  the 
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Deventer  (1701)  was  the  first  to  show  that  reposition  of  the  prolapsed 
arm  is  unnecessary,  while  De  la  Motte  (1721),  Levret  (1749),  Puzos 
(1753),  and  others  proved  it  to  be  inexpedient  as  well  as  unnecessary. 
When  the  arm  is  i)rolapsed  a noose  of  tape  should  be  fastened  to  the 
wrist  and  held  moderately  tight  by  an  assistant  while  vei-sion  and 
extraction  are  being  performal  (Fig.  89).  The  tape  enables  the  arm  to 
be  drawn  out  of  the  way  of  the  operator’s  hand,  and  prevented  from 
rising  beside  the  (Fild’s  head  and  complicating  extraction.  The  .swell- 
ing and  lividity  of  the  prolapsed  arm  are  no  index  of  the  child’s  con- 
dition as  to  whether  it  is  living  or  not. 

Impaction  of  shotddcr  is  a very  serious  complication.  Version  may 
sometimes  be  effected  by  a sort  of  bipolar  manoeuvre.  A noose  having 
been  fastened  to  the  child’s  ankle,  the  impacted  shoulder  is  ])ushed  up 
with  one  hand,  while  the  leg  is  drawn  down  with  the  other  (Fig.  90). 
Traction  shoidd  not  be  made  upon  the  leg  till  the  shoulder  has  been 
somewhat  lifted  from  the  brim.  Decapitation  or  embryotomy  may  be 
the  only  means  of  effecting  delivery  if  the  shoulder  ha‘^  been  long 
impacted  and  the  uterus  has  become  moulded  to  the  contour  of  the 
foetus. 


Extraction. 

Anmthesia. — Opinions  differ  as  to  the  value  of  anfesthetics  during 
the  stage  of  extraction.  Some  object  that  they  weaken  the  pains  and 
prevent  the  patient  from  rendering  intelligent  assistance.  Others  claim 
that  such  disadvantages  are  more  than  counterbalanced  by  the  increased 
relaxation  of  the  soft  parts  and  the  ease  with  which  the  hand  can  be 
passed  into  the  vagina  to  perform  the  needful  manipulations.  It  is 
maintained,  moreover,  that  an  intelligent  assistant,  making  firm  pres- 
sure upon  the  fundus,  can  apply  an  amount  of  vis  a tergo  not  to  be 
expected  from  the  voluntary  efforts  of  the  patient  herself.* 

In  ea.sy  ca.ses  an  ana?sthetic  is  seldom  required,  but  when  there  is 
much  difficulty  or  delay  deep  amesthesia  is  found  to  facilitate  extraction 
and  diminish  the  risks  of  both  mother  and  child.  The  anajsthetic  need 
not  be  t>-iven  till  it  is  time  to  liberate  the  arms  and  deliver  the  after- 
coming  head. 

Position  of  Patient. — In  version  proper  the  lateral  position  is  often 
better  than  the  dorsal  ; but  in  extraction  the  dorsal  is  usually  prefer- 
able. The  ]iatient  is  idaeed  on  her  back  across  the  bed,  with  hips 
raised  on  a pillow  and  brought  well  over  the  edge  of  the  bed  (or  ope- 

child’s  position,  Miirpliy  recommends  bringing  the  hand  outside  the  vulva.  It  can 
then  be  readily  seen  whether  the  hand  is  right  or  left,  and  when  supinated  its  palm 
will  correspond'  to  the  child’s  abdomen  {Murphy’s  Lectures,  2d  ed.,  p.  391). 

’ Delivery  of  the  after-coming  head  by  means  of  expression  was  the  routine  treatment 
from  the  time  of  Celsus  (b.  c.  30)  down  to  that  of  Puzos  (1573),  when  the  so-called 
Prafjuc  method  was  first  described. 
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rating-table).  The  knees  are  held  by  two  assistants,  one  of  whom  has 
been  instructed  how  to  support  the  fundus  during  e.xtraction  and  make 
firm  downward  pressure  when  required.  Another  assistant  administers 
the  antesthetie. 

Method  of  Extraction. — For  the  sake  of  convenience  three  stages  are 
usually  described : 1.  Extraction  of  the  trunk  as  far  Jis  the  shoulder- 
blades;  2.  Liberation  of  the  arms;  3.  Delivery  of  the  after-coming 
head. 

1.  Extraction  of  the  Trunk  as  far  as  the  Shoulder-blades. — The  foot^ 
which  has  been  brought  down  into  the  vagina  during  version  is  seized 
by  the  right  hand  and  traction^  made  in  the  axis  of  the  brim.  Tlie 
limb  which  is  pulled  upon  always  turns  in  the  direction  of  least  resist- 
ance— i.  e.  to  the  front.  As  the  leg  emerges  from  the  vulva  it  is 
wrapped  in  a warm  napkin  and  grasped  as  high  as  possible,  the  thumb 
being  directed  upward  and  applied  to  its  dorsal  as^jcct.  Traction  is 
continued  in  the  axis  of  the  brim  till  the  breech  comes  down  upon  the 
pelvic  floor  and  begins  to  press  upon  the  perineum ; traction  should 
then  be  directed  more  forward  and  upward.  As  the  breech  emerges 
from  the  vulva  one  or  two  fingers  of  the  left  hand  may  be  hooked  into 
the  groin  to  give  greater  tractile  power  and  at  the  same  time  lessen  the 
strain  upon  the  leg.^ 

When  the  legs  have  cleared  the  vulva,  either  the  pelvis  may  be 
grasped  by  both  bauds  or  the  legs  may  be  held  by  one  hand  and  the 
pelvis  by  the  other.  Traction  is  again  directed  backward  in  the  axis 
of  the  brim.  When  the  coi’d  comes  in  sight  it  is  drawn  down^  and 
placed  where  it  will  be  least  likely  to  suffer  injury®  or  compression.® 

' If  botli  feet  have  been  brought  down  during  version,  tliey  sliould  both  be  grasped 
by  the  right  hand,  the  middle  finger  being  inserted  between  them. 

’ Barnes  insists  that  only  traction  should  be  used,  and  that  all  attempts  at  artificial 
rotation  should  be  avoided.  He  directs  the  limb  to  be  held  loosely,  so  that  it  may 
rotate  along  with  the  trunk,  and  not  in  any  way  obstruct  normal  rotation. 

’ Dr.  Matthews  Duncan  has  proved  by  experiment  that  either  leg  is  stronger  than 
the  neck,  and  can  bear  a stronger  pull.  .A.ny  tractile  force  that  is  safe  for  the  neck  is 
safe  for  the  leg  (Mechanium  of  Natural  and  Morbid  Parturition). 

* It  should  always  be  drawn  down  from  the  placental  side,  never  from  the  foetal. 

® It  occasionally  happens  that  the  child  bestrides  tiie  cord  ; if  possible,  the  cord 
should  then  be  drawn  down  and  slipped  over  the  posterior  thigh.  If  this  cannot  be 
done,  it  should  be  tied  in  two  places  and  cut  between  the  ligatures,  and  the  child  de- 
livered as  soon  as  possible.  Time  may  be  saved  by  applying  a couple  of  Bean’s  for- 
ceps instead  of  the  ligatures.  Occasionally  the  cord  is  so  short  that  it  has  to  be  liga- 
tured and  cut  before  labor  can  be  terminated. 

' Wigand,  Kitgen,  and  others  say  that  pressure  upon  the  cord  aflects  the  veins  more 
than  the  arterie.s,  and  that  consequently  the  ingrenn  of  blood  is  more  impeded  than  the 
egrciiu;  pressure  therefore  tends  to  produce  anremia,  which  if  prolonged  may  prove 
fatal.  It  is  recommended  to  ligature  and  cut  the  cord  as  soon  as  it  can  be  reached  ; 
and  Ritgen  says  that  there  is  then  little  need  to  hurry  extraction.  It  is  now,  however, 
pretty  generally  admitted  that  in  such  cases  a»phg£ia  is  the  cause  of  fcetal  death,  and 
not  aruemia:  Ritgen’s  advice  is  therefore  misleading. 
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Up  to  this  stage  extraction  has  not  been  hurried,  in  order  that  the 
soft  parts  miglit  have  time  to  dilate;  but  now  every  moment  is  pre- 
cious, and  delivery  must  be  completed  as  rapidly  as  possible.’  The 
assistant  henceforth  maintains  firm  jn-essure  upon  the  fundus  to  keep 
the  uterus  well  contracted  about  the  foetal  head  and  shoulders.  There- 
by hemorrhage  is  avoided,  and  the  arms  are  kept  so  closely  applied  to 
the  body  that  they  cannot  be  displaced  and  pushed  up  over  the  head. 
During  this  stage,  unless  rapid  extraction  is  specially  indicated,  traction 
should  not  be  made  in  the  interval  of  the  pains,  for  fear  of  disj^lacing 
the  arms  upAvard. 

2.  Liberation  of  the  Aj-ms. — As  soon  as  the  shoulder-blades  begin  to 
appear  traction  is  discontinued  and  the  arms  liberated.  Normally, 

Fig  91. 


Method  of  Liberating  the  Posterior  Arm  when  both  arms  have  become  extended  beside  the 

head  (Barnes). 

they  arc  flexed  and  folded  across  the  breast,  but  by  undue  or  ill-timed 
traction,  or  by  neglect  to  support  the  fundus,  they  may  be  disiilaced 
above  or  beside  the  head.  When  in  their  normal  position  the  liberation 
of  the  arms  is  easy,  but  Avhen  they  are  displaced  uipvard  it  may  be  very 

‘ Before  the  delivery  of  the  breech  and  legs  the  placental  circulation  is  unimpaired 
and  delay  does  not  harm  the  foetus:  but  after  their  delivery  the  bulk  of  the  uterus  is 
so  much  reduced  that  the  placental  circulation  is  disturbed  and  inspiratory  efforts  are 
apt  to  be  made.  Fluids  and  other  foreign  bodies  may  thereby  be  drawn  down  into  the 
respiratory  passages,  causing  either  fatal  asphyxia  at  once  or  fatal  inflammatory  mis- 
chief in  a few  hours  or  days. 
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difficult.  The  posterior  arm  is  generally  easier  to  reach  than  the  ante- 
rior, and  is  therefore  usually  brought  dowji  first.  To  accomplish  this 
the  body  of  the  child  is  carried  well  up  to  the  front  around  the  sym- 
physis pubis  j the  posterior  shoulder  is  thereby  brought  within  reach 
and  more  room  aftbrdcd  for  manipulation.  Two  fingers  are  passed 
along  the  side  and  back  of  the  child  up  over  its  posterior  shoulder,  till 
they  can  be  hooked  over  the  humerus ; the  arm  is  then  easily  carried 
with  them  across  the  face  and  the  forearm  drawn  down  over  the  breast 
(Fig.  91).  If  this  manoeuvre  fails,  the  operator  may  withdraw  his 
hand,  and,  passing  the  other  one  along  the  child’s  abdomen,  attempt  to 
bend  the  posterior  elbow  toward  the  anterior  pelvic  wall.  The  poste- 
rior arm  having  been  delivered,  the  child’s  body  is  carried  well  back 
over  the  perineum  and  the  anterior  arm  released  by  a similar  manoeuvre 
(Fig.  92).  If  there  is  not  room  enough  to  deliver  the  anterior  arm 
beneath  the  symphysis,  the  liberated  arm  should  be  seized  and  drawn 


Fig.  92. 


up  toward  the  symphysis : the  anterior  arm  will  then  jjrobably  rotate 
backward  into  the  hollow  of  the  .sacrum.  If  the  cliild’s  back  points  to 
the  left,  the  free  arm  .should  be  raised  along  the  left  labium  ; if  to  the 
right,  along  the  right.  The  second  arm  may  be  then  delivered  in  the 
same  way  as  the  fir.st. 
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The  following  maiicenvre  sometimes  succeeds  when  others  fail : grasp 
the  child’s  body  above  the  hips  and  rotate  it  upon  its  long  axis  till  the 
back  is  brought  a little  to  the  left;  the^^M^ic  arm,  not  being  able  to  fol- 
low the  rotation  of  the  trunk,  is  thrown  somewhat  across  the  chest, 
where  it  can  be  more  easily  reached  ; then  rotate  the  body  as  much  in  the 
opposite  direction  in  order  to  bring  the  sacral  arm  within  reach  : only 
gentle  manipulation  is  permissible;  violent  rotation  may  twist  the 
child’s  neck.  Occasionally  the  anterior  arm  is  displacal  backward 
(nuchal  or  dorsal  displacement)  and  the  forearm  thrown  across  the 
neck ; if  traction  is  now  made  the  displaced  arm  is  jammed  between 
the  occiput  and  symphysis  pubis.  This  very  awkward  complication  is 
usually  the  result  of  improper  manipulation.  If  possible,  the  po.sterior 
arm  should  first  be  released,  and  an  attempt  then  made  to  rotate  the 
anterior  arm  into  the  hollow  of  the  sacrum.  If  the  posterior  arm  cannot 
be  released,  the  body  should  be  carried  well  back  over  the  perineum 
and  an  attempt  made  to  pass  a fore  finger  between  the  sym]>hysis  and 
the  child’s  shoulder  so  as  to  draw  the  elbow  downward  and  forward. 
If  all  manipulative  efforts  fail,  the  axis-traction  forceps  should  be 
applied  and  delivery  effected  even  at  the  risk  of  fracturing  the  humerus.’ 
If  forceps  fail,  craniotomy  must  be  performed. 

The  shoulders  usually  enter  the  pelvis  in  the  oblique  diameter  already 
traversed  by  the  hips ; occasionally,  however,  they  enter  in  the  trans- 
verse. In  such  event,  if  the  arms  remain  flexed  and  in  their  normal 
situation,  they  are  easily  liberated;  but  if  allowed  to  extend,  the  trunk 
should  be  rotated  so  as  to  throw  one  arm  back  into  the  hollow  of  the 
sacrum,  where  it  can  be  more  easily  seized  and  brought  down. 

3.  Extraction  of  the  Hexxd. — After  delivery  of  the  arms,  if  the  fundus 
has  been  properly  supported,  the  head  will  be  found  to  have  entered 
the  pelvis  in  a position  moderately  flexed  or  straight,  rarely  extended. 
Extraction  of  the  head  may  be  effected  manually  or  hy  forceps ; in  the 
great  majority  of  cases  the  manual  method  is  quite  sufficient,  and  is 
therefoi'e  to  be  jireferred. 

(1)  Smellie’s  Method. — The  child’s  body  having  been  wrap])od  in  a 
warm  napkin  and  supported  upon  the  palmar  aspect  of  the  left  arm, 
the  index  and  middle  fingers  of  one  hand  are  pa.ssed  into  the  vagina 
and  aj)plied  one  on  each  side  of  the  nose ; the  fingers  of  the  other  hand 
press  the  occiput  upward.  As  the  head  flexes  traction  is  made  and  the 
trunk  raised  (Fig.  93).  This  method  aims  to  produce  flexion  of  the 
head  upon  the  trunk  by  traction  upon  the  superior  maxilla  and  pressure 
upon  the  occiput  applied  alternately  or  simultaneously.  It  is  a])})licable 

* If  fracture  occurs,  the  ends  of  the  bone  should  be  approxim.ated,  and  a short  ante- 
rior .and  long  posterior  pad  hand.aged  to  the  arm.  Better  union  will  be  obtained  if  the 
arm  is  bandaged  to  the  body.  The  friends  should  always  be  informed  beforehand  that 
fracture  is  apt  to  occur. 
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only  to  easy  cases,  where  there  is  no  disproportion  between  the  pelvis 
and"  fcetal  head.  In  difficult  cases  no  time  should  be  wasted  with  this 
method. 

(2)  The  Smellie-Veit  Method,  called  also  Mauriceau’s,  Levret’s,  or 
method,  consists  of  combined  tracition  upon  chin  and  shoulders. 


Fig.  93. 


Manual  Extraction  of  the  After-coming  Head,  Smellie’s  method. 


If  Smellie’s  method  has  been  tried  without  success,  the  fingers  are 
removed  from  beside  the  child’s  nose  and  passed  into  its  mouth,^  -while 
those  of  the  other  hand  are  slijiped  down  and  hooked  over  the  shoulders 
(Fig.  94).  DowuAvard  traction  is  then  made  with  both  hands,  cai'e 
being  taken  to  pull  mostly  upon  the  .shoulders,  .so  as  to  avoid  injuring 
the  jaw.  As  the  head  descends  the  trunk  is  raised ; the  occiput  is 
pressed  upward  by  the  resi.stance  of  the  symphysis,  and  the  face,  rotating 

* Mauricean  described  Ihis  inetliod  in  1668;  he  was  the  first  to  recommend  the  fin- 
gers to  be  passed  into  tlie  child’s  moiitli  and  downward  traction  made  on  the  lower 
jaw.  His  method  was  modified  by  Smellie  and  Levret,  and  used  by  them  in  prefer- 
ence to  all  others.  By  Schroeder  it  was  called  “the  Smellie-Veit  Method,”  and  in 
Germany  it  is  now  called  by  many  “Veit’s  Method,”  because  Veit’s  writings  have 
been  mainly  in.stnimental  in  rein.stating  this  mode  of  manual  extraction.  Formerly, 
in  nearly  all  difficult  cases  the  forceps  was  used  in  Germany  to  extract  the  after- 
coming  head,  but  now  it  is  seldom  employed  except  where  pelvic  contraction  is 
considerable. 

If  much  resistance  is  offered  to  the  descent  of  the  head  through  the  brim,  it  may 
be  found  difficult  or  impossible  to  flex  the  head  upon  the  trunk  by  means  of  the 
Smellie-Veit  method ; for  when  traction  is  made  the  chin  can  be  pulled  down  upon  the 
chest,  but  the  head  fastened  in  the  brim  refuses  to  follow.  In  such  a case  it  would  be 
better  to  combine  the  two  methods : first  secure  good  flexion  by  the  Smellie  method,  and 
then  deliver  by  the  Smellie-Veit.  If  the  head  tends  to  extend  during  extraction’,  the 
fingers  bad  better  be  kept  applied  to  the  upper  part  of  the  face,  and  not  introdiiced 
into  the  mouth  at  all. 
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downward  over  tlie  sacral  hollow,  emerges  from  the  vulva.  This 
method  is  safer  and  surer  than  Smeliie’s,  the  combined  action  of  the 
two  hands  tending  to  jDreveut  injurious  twisting  of  the  trunk  upon  the 
head. 

Wlien  the  head  enters  the  pelvis  in  the  transverse  diameter,  traction 
usually  makes  the  occiput  turn  toward  the  front ; but  occasionally  this 


Fio.  94. 


Manual  Extraction  of  the  After-coming  Head  : combined  traction  upon  mouth  and  shoulders. 

Veit’s  method. 

does  not  happen,  and  the  occijmt  rotates  to  the  sacrum,  while  the  fore- 
head comes  down  against  the  symphysis.  The  margin  of  the  perineum 
becomes  then  the  fulcrum  instead  of  the  symphysis,  and  downward 
traction  makes  the  neck  pivot  upon  the  perineal  border,  while  the  fore- 
head sweeps  out  under  the  pubes. 

If  the  head  is  arrested  at  the  brim,  the  extraction  is  far  more  difficult 
and  the  life  of  the  child  placed  in  greater  peril : much,  then,  depends 
upon  the  intelligent  help  of  the  assistant  in  charge  of  the  fundus.^  A 
strong  vis  a teryo  facilitates  extraction  and  allows  the  operator  free  use 
of  his  bauds  to  direct  the  pas.sage  of  the  head  through  the  pelvis.  Time 
should  not  be  wa.sted  with  Smellie’s  method,  but  the  Smellie-Veit 
should  be  tried  at  once.  In  most  cases  it  will  succeed,  but  if  it  fails 
the  Prague  manoeuvre  should  be  tried. 

(3)  Prague  Method.^ — The  fingers  of  the  left  hand  being  hooked  over 
the  nape  of  the  neck,  the  right  hand  gra.sps  the  child’s  feet,  and  the 

' In  making  pressure  upon  the  fundus  force  should  not  be  applied  equally  over  the 
entire  head,  hut  should  be  concentrated  more  upon  the  forehead,  in  order  to  push  it 
down  into  the  cavity  and  promote  flexioh. 

“This  method  was  fully  described  by  Puzos  (1573),  and  put  forward  by  him  to 
replace  the  old  classic  method  of  delivery  by  expression.  It  did  not  come  into  gen- 
eral use  till  resuscitated  by  Kiwisch  in  1846.  Unimportant  modifications  were  sug- 
gested by  Braun  (1857)  and  Scanzoni  (1864). 
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Method  of  Extraction  when  the  Chin  is  Arrested  at  the  Symphysis  (Chailly-Honord). 

abdomen,  the  neck  pivots  upon  the  fingers  of  the  left  hand,  and  the 
head  is  shelled  out  of  the  pelvis  (Fig.  95). 

If  the  head  is  extended,  the  chin  pointing  forward  and  arrested  at 
the  symphysis,  while  the  occiput  lies  in  the  hollow  of  the  sacrum,  the 
body  of  the  child  should  be  carried  upward  during  traction  and  the 
occiput  made  to  rotate  over  the  perineum  (Fig.  96). 


body  is  swept  as  far  back  as  possible  over  the  perineum ; traction  is 
then  made  vertically  downward  with  both  hands,  care  being  taken 

Fig.  95. 


Manual  Extraction  of  the  After-coming  Hoad.  Prague  method. 


meanwhile  to  maintain  pressure  upon  the  fiindus.  As  the  head  slips 
down  into  the  pelvis,  the  feet  are  rapidly  raised  toward  the  mother’s 


Fig.  96. 
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(4)  Wigand-Martin'^  Method. — This  method  consists  of  combined 
extraction  aiid  cxj)ression.  The  hand  whose  palmar  surface,  wlien 
midway  between  pronation  and  supination,  corresponds  to  the  abdom- 
inal surface  of  the  child  is  passed  into  the  vagina  along  the  posterior 
wall  until  the  tips  of  the  first  and  second  fingers  reach  and  are  inserted 
into  the  child’s  mouth  ; a firm  hold  is  taken  on  the  lower  jaw,  by  which 
the  head  can  be  flexed  and  drawn  down.  The  other  hand  seizes  the 


Fig.  97. 


Wigaiid-Martin  Method  (Winckel). 

occiput  through  the  abdominal  walls  and  exerts  powerful  joressnre  in 
the  direction  of  the  axis  of  the  su])crior  strait.  By  this  method,  Winckel 
says,  “one  can  bring  the  head  of  a full  developed  child  through  a con- 
jugate diameter  of  only  6 cm.  in  the  short  space  of  15-75  seconds.” 
“ For  tliis  reason,”  continues  Winckel,  “ the  method  will  surely  in  a 
short  time  displace  all  others.” 

(5)  Forceps. — INIanual  extraction  having  failed,  the  forceps  should 
be  tried  as  a last  resort.  Considerable  difi'erence  of  opinion  exists  as 
to  the  utility  of  the  forceps  in  the  delivery  of  the  after-coming  head. 
Advocated  strongly  by  such  men  as  Smellie,  Bascli,  Rigby,  and  Meig.s, 

* See  ^\'igand,  Beitraye  z\ir  theor.  und  prakl.  Geburl.ihiilfe,  Heft  2,  Hamburg,  1800; 
Mine.  Liichapelle,  Pratique  des  Accouchemens,  Paris,  1821,  t.  i.  pp.  337,  338;  Iv.  Rnge, 
Zeilsch.  f.  Geburlsh.  it.  Frauenkr.,  v.  E.  Martin,  i.  p.  82,  1876;  Chanipetier  de  Ribes, 
Du  paesage  de  la  tile  fatale  d travels  le  detroit  superieure  relreci  du  bassin,  1879;  A.  IMar- 
tin,  Berl.  kiin.  Wochenschrift,  1886,  p.  660;  Winckel,  Verhandl.  des  IT.  Gyndk.Congress, 
Halle,  1888,  and  Lehrbuch  der  Geburlshiilfe,  Leipzig,  1889,  pp.  683-686. 
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and  in  later  times  by  Barnes,  Cazeaux,  Tarnier,  Cliarpentier,  and  others, 
tlie  foreeps  operation  is  opposed  with  equal  vehemence  by  an  influential 
section  ot‘  the  German  sehool.  Schroeder  used  to  say  that  the  introduc- 
tion of  the  forceps  has  cost  many  children  their  lives  and  brought  dis- 
credit upon  podalic  version.  Whatever  difference  of  opinion  may  exist 
a.s  to  its  value  in  ordinary  breech  cases,  this  instrument  is  undoubtedly 
of  service  after  version  in  some  cases  of  contracted  23clvis.  I am  sure  that 
I have  seen  children  safely  delivered  by  means  of  forceps  who  would 
otherwise  have  perished,  and  I am  equally  sure  that  I have  seen  chil- 
dren allowed  to  asphyxiate  who  might  have  been  saved  by  a timely 
use  of  the  forceps.  Some  form  of  axis-traction  forceps  should  be 
emplovcd  : the  best  models  are  those  of  Tarnier,  Breus,  and  Poullet. 
Forceps  will  be  found  most  useful  when  the  head  is  arrested  at  the 
brim,  owing  to  disproportion  between  the  pelvis  and  foetal  head.  The 
long  diameter  of  the  head  usually  corresponds  to  the  transverse  of  the 
brim ; if  the  blades  are  applied  in  the  roomiest  part  of  the  pelvis,  they 
will  grasp  the  head  in  its  long  diameter*  and  easily  draw  it  down  into 
the  cavity.  Some  recommend  applying  the  blades  to  the  sides  of  the 
child’s  head,  so  that  the  bi])arietal  diameter  may  lie  in  the  grasp  of  the 
instrument;  but  the  conjugate  of  the  brim  is  already  too  narrow  to 
permit  the  easy  passage  of  the  biparietal,  and  if  this  latter  diameter  is 
still  further  increased  by  the  width  of  the  forceps-blades,  its  passage 
will  be  rendered  still  more  difficult.^  The  forceps  saves  the  child  from 
the  dangers  of  too  great  rotation  of  the  head  upon  the  trunk  and  undue 
dragging  upon  tlie  spinal  column.  It  should  •usually  be  applied  to 
the  abdominal  aspect  of  the  child.  If  the  occiput  lies  anteriorly,  the 
body  is  drawn  well  up  over  the  pubes  to  give  sufficient  room  for  the 
application  of  the  blades  (Fig.  98).  If  the  occiput  lies  posteriorly, 
the  head  may  be  found  either  flexed  or  extended.  If  flexed,  the  body 
is  carried  down  over  the  perineum  and  the  forceps  introduced  under 
the  symjihysis  (Fig.  99) ; traction  is  made  downward  and  backward, 
to  increase  flexion  and  deliver  the  occiput  posteriorly  over  the  ]3crineum. 
If  the  head  is  extended  and  the  chin  behind  the  symjihysis,  the  forceps 
may  be  applied  either  along  the  child’s  abdominal  or  dorsal  aspect 
(whichever  can  bo  done  most  easily),  and  the  head  made  to  pivot  upon 
the  submental  region.  Some  recommend  removing  the  forceps  when 

' Practionlly,  the  blades  do  not  grasp  the  head  exactly  in  its  antero-posterior  diam- 
eter, hut  in  an  oblique  direction  intermediate  between  the  antero-posterior  and  transverse. 

’ It  is  argued  by  the  advocates  of  this  plan  that  lateral  compression  is  more  apt  to 
overcome  disproportion  by  increasing  the  antero-posterior  measurements  at  the  expense  ’ 
of  the  lateral,  and  that  compression  antero-posteriorly  is  apt  to  increase  the  dispropor- 
tion by  bulging  out  the  head  laterally.  Though  theoretically  plausible,  practically 
this  view  is  incorrect;  for  experiments  h,ave  abundantly  shown  that  when  the  forceps- 
blades  are  applied  at  the  sides  of  the  pelvis  (where  tliere  is  most  rooml,  the  head  is 
moulded  upward  in  the  direction  of  lea.st  resistance,  and  not  laterally,  where  it  encotin- 
ters  the  resistance  of  a narrow  conjugate. 

VoL.  ir.— 16 
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the  liead  has  been  brought  down  into  the  cavity,  and  completing  deliv- 
ery by  the  manual  method.  There  is  nothing  to  be  gained  by  so  doing, 

Fig.  98. 


Forceps  Delivery  of  the  After-coming  Uead  in  dorso-anterior  positions. 

but,  on  the  contrary,  valuable  time  may  be  lo.st : it  is  better,  therefore, 
to  complete  delivery  by  means  of  the  forceps. 

When  the  head  is  jirevented  from  descending  by  stricture  of  the  os 
or  cervix  or  contraction  of  the  cervix  around  the  child’s  neck,  the  for- 
ceps will  be  found  particularly  useful.  It  rapidly  dilates  the  constricted 

Fig.  99. 


Forceps  Deliverj’  of  the  After-coming  Head  in  dorso-postcrior  positions. 

cervix  and  delivers  the  head  with  comparatively  little  force,  whereas 
when  the  manual  method  is  employed  traction  upon  the  child’s  body 
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serves  only  to  drag  the  uterus  down  toward  the  vulva.  Whichever 
method  is  adopted,  laceration  of  the  cervix  is  apt  to  occur ; it  is  advis- 
able, therefore,  to  examine  carefully  after  the  placenta  has  come  away, 
and  if  deep  laceration  exists  to  apply  silk  or  worm-gut  sutures.  Chlo- 
roform is  essential  in  such  cases.  Depaul  recommends  dilatation  of  the 
cervix  by  the  fingers  before  delivery  is  attempted,  and  if  that  fails 
incision  of  the  cervix. 

Time  is  the  great  element  in  safe  delivery  after  the  cord  has  come 
into  view.  If  the  head  is  not  delivered  within  four  to  eight  minutes, 
the  child  will  probably  be  stillborn  or  else  deeply  asphyxiated.^  Ex- 
ceptionally, children  have  survived  fixation  for  fifteen  minutes.  If  the 
child  breathes,  foreign  bodies  are  apt  to  be  drawn  down  into  the  air- 
passages,  eausing  asphyxia  at  once  or  lobular  pneumonia  in  a day  or 
two.  Attempts  have  been  made  to  obviate  asphyxia  by  trying  to  sup- 
ply the  child  with  air  artificially.  Pugh  recommended  passing  two 
fingers  into  the  mouth  and  allowing  air  to  enter  along  the  hollow  of 
the  hand.  Weidmann  conveyed  air  into  the  mouth  by  means  of  a 
catheter  or  special  tube  prepared  for  the  purpose  (vectis  aerophorus). 

In  difficult  cases  there  is  no  time  to  waste,  for  the  child  should  be 
delivered  in  four  or  at  most  five  minutes  after  the  liberation  of  the 
arms.  It  is  well  to  adopt  in  all  such  cases  a certain  routine,  and  have 
each  stage  of  the  operation  accurately  timed,  since  it  is  very  difficult  for 
an  operator  in  his  hurry  and  anxiety  to  gauge  correctly  the  lapse  of 
time.  Not  only  should  all  instruments  be  prepared  beforehand  and 
placed  within  easy  reach,  but  whenever  possible  the  plan  of  operation 
should  be  explained  to  the  assistants  and  minute  instructions  given 
them  as  to  what  they  are  expected  to  do.  Coolness  and  presence  of 
mind  on  the  part  of  the  operator  beget  confidence  in  the  assistants  and 
secure  prompter  service.  When  manual  extraction  is  to  be  tried  in  a 
difficult  case  the  Smellie-Veit  or  Wigand-Martin  method  should  first  be 
practised ; if  that  fails,  the  Prague  method.  In  the  great  majority  of 
cases  one  or  other  of  these  will  succeed  ; but  if  steady  manipulation  for 
two,  or  at  most  three,  minutes  fails  to  deliver  the  head,  no  more  time 
should  be  wasted : the  forceps  should  be  applied  without  delay.  It  is 
not  then  a question  as  to  whether  manipulative  efforts  might  not  after  a 
time  succeed  in  delivering  the  head,  but  whether  they  will  succeed  soon 
enough  to  save  the  child.  Forceps  sometimes  fails  to  save  the  child’s 
life  because  its  application  is  deferred  too  long;  the  child  has  already 

’ Hodge  pointed  out  that  asphyxia  caused  by  the  separation  of  the  placenta  from 
the  uterus  before  the  delivery  of  the  child’s  head  is  a more  frequent  cause  of  foetal 
death  in  breech  cases  than  pressure  upon  the  cord.  He  says:  “This  seems  to  me  by 
far  the  most  frequent  reason  why  children  so  often  perish  in  pelvic  deliveries,  and 
why  so  little  confidence  should  be  placed  in  attempting  to  remove  the  cord  from  pres- 
sure” {Am.  Joum.  of  Obslel.,  May,  1875). 
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become  asphyxiated  during  long-continued  and  fruitless  manipulative 
efforts ; the  want  of  success  cannot  then  be  fairly  attributed  to  the 
forceps. 


Version  vs.  Forceps. 

For  ages,  version  was  the  only  conservative  means  of  terminating 
labor  artificially,  but  after  the  invention  of  the  forceps  its  sphere  became 
greatly  circumscribed.  Since  the  principle  of  axis  traction  has  been 
carefully  worked  out,  and  the  mechanical  construction  of  the  forceps 
improved,  it  has  become  possible  to  deliver  the  head  presenting  at  the, 
brim  with  comparatively  little  risk.  The  perfecting  of  the  high- forceps 
operation  has  given  an  impulse  to  external  cephalic  version,  so  that  in 
many  cases  where  formerly  podalic  version  would  have  been  performed 
external  cephalic  version  is  now  practised,  and  labor  terminated  by  the 
high-foreeps  operation.  In  Germany  vemion  is  still  the  favorite  opera- 
tion, but  in  France  the  axis-traction  forceps  has  greatly  circumscribed 
its  domain.  In  England  and  xVmerica  deformity  of  the  pelvis  is  far  less 
common  than  on  the  Continent,  and  dystocia  is  more  frequently  due  to 
impediments  at  the  outlet  than  at  the  brim.  Placenta  prtevia,  also  very 
common  in  Central  Europe,  is  comparatively  infrequent  on  this  conti- 
nent. Hence,  except  among  the  immigrant  population,  version  is  com- 
})aratively  rare,  white  forceps  are  used  so  frequently  that  America  has 
been  aptly  styled  the  home  of  the  low-forceps  operation. 

As  a general  rule,  when  the  child  is  of  moderate  size,  the  forceps 
should  not  be  used 

in  the  simple  fiat  pelvis  with  a conjugate  of  3 in.  (7.6  cm.)  or  under,^ 

“ generally  contracted in.  (8.2  cm.). 

The  nearer  the  conjugate  approaches  to  these  limits  the  more  dangerous 
the  forceps  operation  becomes,  and  the  more  clearly  is  vereion  indicated. 
A conjugate  of  2f  in.  (7  cm.)  may  be  considered  the  lowe.st  limit  of  version. 

Except  in  cases  of  considerable  pelvic  contraction  the  forceps  opera- 
tion may  be  i-egardetl  as  comparatively  harmle.ss  in  skilled  hands,  while 
internal  version  is  always  a serious  undertaking,  involving  more  or  less 
danger  for  mother  and  child  even  when  jicrformed  with  the  greatest 
skill.  The  unpracti.sed  operator  is  far  less  likely  to  do  harm  with  the 
forceps  than  with  version.  Whenever,  then,  it  comes  to  be  a question 
of  choosing  between  forceps  and  internal  version,  the  forceps  should  be 
selected  unless  specially  contraindicated,  because  the  operation  will  be 
easier  and  at  the  same  time  safer  for  mother  and  child. 

Since  septiciemia  is  the  chief  cause  of  maternal  danger  after  version, 
the  more  thoroughly  we  adopt  antiseptic  measures  the  more  favorable 

* Exceptionally,  the  high  operation  with  axis-traction  forceps  will  succeed  in  the 
most  unpromising  cases.  Some  time  ago  I succeeded  in  delivering  with  forceps  a liv- 
ing full-term  child  through  a conjugate  of  7.5  cm.  when  version  was  impossible. 
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will  be  our  results.  There  really  seems  to  be  no  good  reason  now  why 
the  risk  of  maternal  injury  from  septic  absorption  should  not  he  reduced 
to  a minimum. 

As  version  is  an  operation  which  the  general  practitioner  seldom 
needs  to  perform,  he  is  very  apt  to  forget  its  technique.  It  woidd  be 
impossible  here  to  describe  all  the  different  manoeuvres  which  sometimes 
prove  useful  in  complicated  cases,  and  it  would  be  equally  impossible 
for  the  practitioner  to  remember  them,  hie  should  never  forget,  how- 
ever, that  an  exact  diagnosis  is  far  more  important  than  a theoretical 
knowledge  of  operative  methods  if  he  would  perform  version  skilfully. 
When  a practitioner  is  able  to  map  out  correctly  the  position  of  the 
foetus  and  its  relations  to  the  maternal  parts,  and  form  a clear  mental 
picture  of  the  same,  he  will  not  need  to  burden  his  memory  with 
details,  but  will  realize  that  in  every  case  he  has  to  deal  with  a mechani- 
cal problem  whose  solution  depends  upon  his  knowledge  of  general 
principles  and  the  exercise  of  his  own  ingenuity  and  dexterity.  The 
habitual  practice  of  abdominal  palpation  in  his  daily  work  will  soon 
enable  him  to  obtain  the  diagnostic  skill  essential  to  success. 


THE  CAESAREAN  OPERATION,  SYMPHYSIOT- 
OMY, LAPARO-ELYTROTOMY,  AND  LAPA- 
RO-CYSTECTOMY. 

By  ROBERT  P.  HARRIS,  A.  M,,  M.D., 

Philadelphia. 


The  Cesarean  Operation,  Gastro-hysterotomy,  or  Laparo- 

HYSTEROTOMY. 

In  all  of  the  chief  languages  of  Europe,  from  the  KaiserscTinitt  of 
Germany  to  the  taglio  Cesareo  of  Italy,  the  coimnonly  accepted  title 
of  this  ojieration  may  be  translated  the  Ccesar  cut.  Possibly  the  name 
may  have  originated  in  the  fabulous  story  told  of  the  birth  of  J ulius 
CiEsar,  which  appears  to  have  had  no  more  foundation  than  the  similar 
oue  fabricated  in  regard  to  that  of  Edward  A I.  of  England.  How 
the  title  became  so  universal  must  always  remain  a mystery ; it  cer- 
tainly has  no  classic  origin  or  history. 

The  age  of  the  operation  is  entirely  conjectural.  As  a surgical 
measure  it  was  fii-st  performed  upon  the  dead  to  save  a living  child, 
but  at  what  period  is  also  unknown.  Guido  di  Cauliaco  was  the  first 
to  write  about  it,  and  he  recommended  its  performance  in  the  event  of 
a woman  dying  in  advaneed  pregnancy;  he  published  a surgical  work 
more  than  five  hundred  years  ago  in  which  he  particularly  directed  that 
the  abdomen  should  be  opened  on  the  left  side,  “ to  avoid  the  liver.” 
The  work  was  long  a standard  authority. 

The  earliest  operation  upon  a living  woman  which  we  have  good 
reason  to  credit  occurred  “ about  the  year  1500”  (probably  in  1498), 
and  was  performed  by  Jakob  Nufer  of  Siegerehausen,  canton  of  Thur- 
gau,  in  tlie  extreme  north  of  Switzerland  (not  in  Germany,  as  usually 
reported),  upon  his  own  Avife  after  her  case  had  been  considered  hopeless 
by  a number  of  attending  midwives  and  lithotomists.  Nufer  Avas  a 
gelder,  and  probably  also  a spayer,  of  cattle,  and  accustomed  to  the  use 
of  the  knife:  his  Avife  ajipears  to  have  been  in  a critical  condition,  due 
probably  to  the  Avant  of  skill  in  her  attendants,  as  the  fact  that  she 
gave  birth  naturally  to  several  other  children  at  later  pericxls  shoAvs 
that  her  pelvis  Avas  not  deformed.  Many  authors  have  doubted  the 
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truth  of  this  delivery,  for  the  reason  that  it  was  not  reported  until  after 
a lapse  of  eighty-two  or  more  years.  Now,  what  are  the  facts?  Dr. 
Givspar  Bauhin  of  Basle  published  the  case  in  1582  in  an  appendix  to 
a Latin  translation  which  he  made  of  Fraii9ois  llousset’s  little  work  on 
Hysterotomotokie.  Gaspar  was  the  son  of  Dr.  Jean  Bauhin,  formerly 
of  Amiens,  .France,  and  was  born  in  Basle  on  January  17,  1550,  his 
father  then  being  thirty-eight  years  old.  The  child  delivered  from 
Frau  Nufer  was  a boy  and  lived  to  the  age  of  seventy-seven.  She 
bore  twins  at  her  next  labor  in  the  following  year,  one  of  whom, 
Johann,  became  a prefect  and  was  living  at  the  age  of  eighty-three, 
when  Prof.  Bauhin  reported  his  mother’s  case.  As  there  were  four 
other  children  born  later,  there  was  no  difficultv  in  obtainins:  an  account 
of  so  remarkable  an  operation  belonging  to  his  own  country,  which  does 
not  aj)pear  at  all  incredible  now,  when  we  consider  the  fact  that  three 
midwives  have  done  the  same  thing — viz.  one  in  Charlemont,  Ireland, 
in  1738,'  woman  saved,  child  dead  ; one  in  Louisiana  in  1838,^  woman 
and  child  saved ; and  one  in  France  in  1881,®  woman  nearly  moribund, 
lost  in  three  days,  and  child  saved.  Several  operations  have  been 
claimed  for  the  fifteenth  century — one  in  1424 — but  the  records  are 
not  cousideretl  reliable.  Germany’s  first  case  was  in  1610. 

Reasoning  analogically  from  what  has  occurred  in  the  last  two  hun- 
dred and  fifty  yearn,  I am  inclined  to  believe  that  the  Caesarean  opera- 
tion has  in  all  probability  a greater  age  than  was  even  claimed  for  it  by 
Pliny,  or  more  recently  by  Jewish  writem,  whose  statements  have  been 
discreflited  by  their  own  medical  authorities.  If  six  women ''  have  in 
the  last  one  hundred  and  nineteen  years  performed  the  Caesarean  opera- 
tion upon  themselves,  some  of  whom  had  never  heard  of  it,  is  it  at  all 
unlikely — or,  rather,  is  it  not  highly  probable — that  women  in  remote 
ages  have  sought  relief  from  the  pangs  of  jirolonged  labor  in  the  same 
way  ? If  an  ignorant  Jamaica  slave  did  this  with  entire  success  in 
1769,  is  it  not  probable  that  history  was  only  repeating  itself  in  her 
case?  Knives,  razore,  excitable  and  impatient  temperaments  and  rcck- 
le.ss  disregard  of  consequences  are  as  old  as  the  Pyramids  of  Egypt. 
What,  then,  was  to  prevent  the  ancients  from  doing  -what  the  moderns 
have  done  with  such  marked  success,  saving  five  women  out  of  a record 
of  six  cases? 

Again,  we  have  another  evidence  of  the  probable  antiquity  of  abdom- 
inal delivery  in  the  fact  that  since  1646  tlicre  have  been  no  less  than 
eleven  women,  far  advanced  in  pregnancy,  who  have  been  made  the 

' Eadford  on  “The  Cwsarean  Operation,”  p.  196,  from  Edinburgh  Essays,  vol.  v. 
p.  439. 

^ New  Orleans  Med.  and  Surg.  Journal,  vol  xi.  p.  13. 

’ Annales  d! Hygiene  puiliques,  t.  ix.  3 S.,  1883,  p.  108. 

‘ Am.  Joum.  Med.  Sciences,  Feb.,  1888,  p.  150. 
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subjects  of  gastro-liysterotomic  rips  by  the  horns  of  the  bison,  India 
butfalo,  bull,  cow,  and  ox,  and  that  no  fewer  than  eight  Avonien  and 
five  children  escaped  deathd  Horned  cattle  were  so  much  inclined  to 
do  injury  by  goring  in  the  days  of  Moses,  that  he  was  obliged  to  enact 
laws  with  severe  penalties  attached,  to  meet  their  cases,  anti  a special 
enactment  was  made  for  punishing  an  ox  for  goring  a woman.  No 
doubt  in  the  early  nomadic  period  just  such  accidents  must  have 
occurred  as  we  find  recorded,  especially  in  India,  at  the  present  day, 
where  abdominal  lacerations  by  the  buhalo  are  of  very  common  occur- 
rence. 

If  Macduff  was,  as  he  claimed,  “ripped  out”  of  his  mother’s  womb, 
then  the  instrument  of  his  delivery  is  much  more  likely  to  have  been  a 
cowhorn  than  a knife  in  the  hand  of  a surgeon  ; which  latter  cannot  be 
said  to  rip  out  in  making  the  incision.  Some  early  American  ovarioto- 
mists  were  derisively  called  “ belly-rippci's,”  but  the  term  “ rip  ” was 
not  intended  to  be  technically  correct.  One  writer  in  this  country 
states,  as  if  the  fact  was  to  be  held  established,  that  jMacdnflf  had  been 
torn  out  by  the  tusk  of  a wild  boar,  for  which  claim  there  is  no  his- 
torical evidence. 

Prof.  William  S.  Playfair  in  his  obstetrical  treatise  appears  to  think 
that  Shakespeare’s  “ untimely  rip  ” was  indicative  of  a great  age  for  the 
Cffisarean  operation  in  the  British  Isles.  After  consulting  the  historic 
source  from  which  Shakespeare  drew  his  information — viz.  The.  Chroni- 
cles of  Englande,  Scotlande,  and  Irelande,  by  Raphael  Holinshed,  Lon- 
don, 1577,  in  which  we  find  the  following : “ I am  he  that  the  wizzards 
have  told  thee  of,  who  was  never  born  of  my  mother,  but  was  ripped 
out” — I am  inclined  to  interpret  the  dramatist  differently,  as  already 
explained.  Many  a Cfesareau-delivered  boy  has  been  named  Cassar  or 
Macduff  without  due  investigation  into  the  claims  of  either  to  have 
been  similarly  liberated  from  the  uterine  cavity.  Of  the  eleven  cattle- 
horn  ca.ses,  three  belong  to  the  credit  of  the  United  States,  and  one 
each  to  Mexico,  Scotland,  India,  Holland,  Germany,  Spain,  France, 
and  Italy. 

Among  nncivilized  nations  the  inhabitants  of  Uganda  in  Central 
Africa  appear  to  be  the  only  people  who  have  been  in  the  habit  of 
performing  the  Caesarean  operation.  This  fact  was  brought  to  light  by 
Robert  W.  Felkin,  F.  R.  S.  E.,  of  Scotland,  who  was  witne.ss  to  the 
performance  of  a gastro-h_y.sterotomy  in  1879  by  a native  operator  upon 
a young  woman,  which  resulted  favorably  to  her  and  her  child.^  How 
old  this  operation  is  in  Africa  it  is  impossible  to  determine.  It  is  per- 
formed with  a considerable  degree  of  skill,  and  certain  steps  in  it  appear 
to  indicate  that  it  is  of  ancient  origin.  Thus,  before  the  operator  takes 

'Am.  Joum,  OhslelricK,  .Tilly,  1SS7,  vol.  xx.  p.  ()73;  vol.  xx.  pp.  1033-1036. 

’ Edinburgh  Med.  Journ.,  April,  1884,  pp.  922  -930. 
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up  the  knife  he  washes  the  abdomen  and  his  liands  in  palm  wine,  a fluid 
used  extensively  in  the  wiushing  processes  of  the  Egyptian  embalmers. 
Then,  again,  the  abdominal  wound  is  closed  by  long  pins  and  the 
figure-of-8  suture,  as  in  oi)erations  for  hare-lip  five  hundred  years  ago. 
How  t\\Q  fibula  was  used  for  al)domiual  wounds  in  the  time  of  Celsus* 
we  are  not  informed,  but  it  was  evidently  some  kind  of  pin,  to  be 
employed  when  the  tied  suture  failed  to  bring  the  edges  of  the  wound 
in  close  apposition.  It  is  remarkable  that  the  African  barbarian 
should  be  so  far  in  advance  of  the  Chinese  and  Japanese  in  operative 
obstetrics. 

Indications  for  the  Operation. — These  may  be  divided  into 
imperative  and  relative.  There  are  conditions,  either  the  result  of 
])elvic  deformity,  pelvic  exostosis,  or  obstruction  by  tumors,  Avhich 
render  delivery  per  vias  naturales  absolutely  impossible.  There  are 
othei’s  in  which  foetal  destruction  may  accomplish  delivery,  but  at  a 
risk  greater  than  under  the  Cajsarean  operation  as  it  is  now  performed 
in  Germany.  And  there  are  othei's,  again,  in  which  it  becomes  import- 
ant to  decide  between  craniotomy  and  the  Ctesarean  section,  weighing  a 
prospective  risk,  Avhich  may  be  less  under  the  former,  against  a some- 
what greater  danger  with  a saved  foetus  under  the  latter.  If  a deformed 
pelvis  is  only  a little  too  much  contracted  to  admit  of  the  passage  of  a 
living  foetus  at  maturity  either  under  nature’s  efforts  or  by  the  use  of 
the  forcejis,  craniotomy  may  be  performed  with  very  little  danger  to 
the  woman ; and  in  the  view  of  a large  proportion  of  obstetriciahs  this 
is  the  proper  management  for  a finst  laboi\  In  case  of  a second  impreg- 
nation the  rule  is  to  bring  on  labor  prematurely,  and  thus  save  the  life 
of  the  foetus.  But  Avhat  is  to  be  done  in  the  number  of  cases,  especially 
among  the  poor,  where  they  chiefly  exist,  in  which  the  accoucheur  is 
not  consulted  until  the  foetus  is  near  its  full  maturity,  and  in  Avhich 
craniotomy  has  been  already  once  or  several  times  performed?  And 
su]ipose,  in  addition  to  this,  the  jiarents  are  anxious  to  have  a living 
child,  and  the  Avoman,  after  being  informed  as  to  the  true  risk  of  the 
Cajsarcan  operation,  is  still  Avilling  to  run  it,  is  it  proper  to  perform 
the  new  laparo-hystcrotomy  in  deference  to  her  Avishes  and  the  opinion, 
Avhich  is  Avidelv  groAving,  as  to  the  ])ropriety  of  considering  in  such 
cases  the  rights  and  interests  of  the  foetus  ? With  regard  to  the  relig- 
ious aspect  in  Avhich  such  a case  may  be  regarded  by  a portion  of  the 
community,  Ave  haA'e  nothing  to  do  as  scientific  obstetricians ; but  the 
belief  of  the  mother  may  be  a strong  incentive  toAvard  submitting  to 
the  operation  Avhen  thought  desirable  by  the  accoucheur.  Different 
ojiinions  prevail  in  different  countries  as  to  the  extent  of  peh'ic  deformity 
or  obstruction  Avdiich  should  be  cucountered  before  an  accoucheur  may  be 
considered  justified  in  performing  Iniiaro-hysterotomy  in  place  ot  cephal- 

’ Book  V. 
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otripsy  and  eviscei’ation.  In  Great  Britian,  where  the  mortality  has 
been  about  80  per  cent,  under  the  abdominal  operation,  the  oppo.sitiou 
to  its  performance,  except  in  very  extreme  cases,  has  given  the  crani- 
otomlc  alternate  in  women  having  a true  conjugate  of  2J  inches  and 
less  a much  higher  rate  of  mortality  than  the  improved  Ctcsareau 
operation  has  shown  in  Germany,  where  the  lo^  has  been  12  in  80. 
This  fact  should  certainly  cause  British  obstetricians  to  reconsider  an 
opposition  which  by  reason  of  a lessening  mortality  under  the  knife 
is  becoming  more  and  more  groundless  from  year  to  year.  It  may  be 
that  there  is  some  danger  of  the  operation  becoming  too  popular  in 
countries  where  rickets  and  malacosteon  are  prevalent,  and  where  the 
baptismal  belief  of  the  people  is  opposed  to  craniotomy ; but  such  an 
alternative  must  in  time  be  made  to  defer  to  the  judgment  of  wise  and 
careful  men. 

The  most  prevalent  cause  of  dystocia  which  leads  to  the  performance 
of  the  Ctesarean  section  is  rachitic  deformity  of  the  pelvis,  and  next  to 
it  (in  Europe)  the  pelvic  collapse  resulting  from  malacosteon.  Other 
causes  are  the  dwarfed  or  infantile  pelvis ; the  kyphotic  pelvis ; the 
oblique  pelvis  of  Naegele ; the  double  ankylosed  one  of  Robert ; the 
coxalgic  pelvis ; obstructions  by  exosto.ses ; uterine  or  pelvic  fibroids ; 
cancer  of  the  cervix  or  vagina ; occlusions  resulting  from  inflammation 
and  loss  of  tissue;  and  impactions  of  the  foetus  in  a transverse  position  ; 
under  which  last  form  of  dystocia  12  women  have  been  operated  upon 
in  the  United  States  with  8 recoveries.  The  measure  of  pelvic 
deformity  requiring  the  oiieration  is  dilfereutly  stated  by  obstetrical 
writers  according  to  the  ruling  of  their  respective  countries,  and  is 
placed  at  the  lowest  point  in  Great  Britain,  where  the  life  of  the  foetus 
is  generally  considered  of  little  value  if  that  of  the  mother  is  in  danger. 
In  our  own  country  a much  lower  rate  of  death  after  elective  and  early 
operations  has  made  operators  less  timid  ; and  particularly  is  this  the 
case  now,  after  the  lessened  American  mortality  of  the  ]>ast  two  years, 
which  promises  to  become  much  less  still,  in  the  future,  particularly  in 
hospital  practice  under  which,  up  to  December  1,  1886,  all  the  opera- 
tions, 9 in  number,  proved  fatal.  But  since  that  date  7 women  and  10 
children  have  been  saved  out  of  11  hospital  cases,  one  of  the  3 fatal 
ones  being  in  the  last  stage  of  cancer. 

Risk  in  Operating. — This  has  been  very  materially  diminished, 
both  in  Europe  and  America,  in  the  last  six  years.  In  considering  the 
amount  of  danger  we  must  first  estimate  what  legitimately  belongs  to 
the  operation ; and,  second,  that  which  is  added  to  it  by  delay  and 
futile  attempts  at  delivery.  The  health  of  the  patient  prior  to  the  com- 
mencement of  labor  hiis  often  much  to  do  in  determinina:  a fatal  result, 
as  she  may  be  the  subject  of  some  acute  or  incurable  malady.  If  an 
operation  is  elective,  the  woman  in  good  condition  and  of  temperate 
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liabits,  the  past  record  of  the  United  States  shows  that  the  moi-tality 
has  been  only  about  25  per  cent,  against  u death-rate  of  about  75  per 
cent,  under  similar  conditions  in  Great  Britain.  This  reversal  of  figures 
shows  that  the  relative  advantages  of  the  English  and  American  women 
are  greatly  in  favor  of  the  latter.  The  American  patient  is,  on  the 
average,  better  clothed  and  fed,  more  comfortably  housed,  and  much 
less  addicted  to  beer-  or  gin-drinking,  than  the  English  woman,  and 
has  only  been  21  times  operated  on  in  hospital  out  of  175  cases.  The 
English  subject  is,  as  a rule,  much  poorer  and  has  far  less  stamina  than 
the  American  woman ; hence  the  fact  that  so  small  a proportion  of  the 
English  recover  after  abdominal  delivery. 

Patients  in  country  and  village  practice  in  France,  Belgium,  and 
Germany,  and  particularly  where  the  same  operator  has  had  a scries  of 
cases,  have  in  the  past  made  a larger  proportion  of  recoveries  than  in 
the  larger  towns  and  cities : this  was  also  true  of  our  own  country  until 
quite  recently.  Prior  to  a few  yeare  past  the  chief  o]:>cratoi’s  of  Europe 
were  Dr.  Ludwig  Winckel  of  Gummei'sbach,  near  Cologne,  who  ope- 
rated by  true  Caesarean  section  13  times,  saving  5 women  and  10  chil- 
dren : Dr.  J.  P.  Hoebeke  of  Sotteghem,  East  Flanders,  who  had  9 
operations,  saying  5 women  and  9 children,  one  woman  bearing  twins ; 
Dr.  Decouene  of  Courtrai,  Belgium,  who  operated  6 times,  saving  5 
women  and  4 children;  and  Profs.  Stolz  and  Kilian  of  Bonn,  who 
each  operated  7 times  and  saved  4 Avomcn.  Several  ojierators  have  ex- 
ceeded the  number  of  cases  in  the  hands  of  these  men,  in  Naples,  Milan, 
and  Cologne,  but  the  mortality  aviis  ju-oportionately  much  greater. 
The  general  mortality  in  the  United  States  has  been  62  per  cent., 
and  in  England  about  80  per  cent.  We  have  surpassed  England  also 
in  the  number  of  cases  operated  upon,  the  American  record  counting 
175  operations  Avith  65  AA’omen  saA'cd,  and  the  British  152  operations 
Avith  30  AA’omen  saA’cd : the  full  record  of  Great  Britain  has  not  been 
taken,  as  a diligent  search  for  unpublished  enses  has  not  been  made,  as 
has  been  done  in  the  United  States.  The  work  of  the  last  tAvo  years  in 
the  respective  countries  sIioavs  a great  pi’oportionate  increase  in  the 
number  of  operations  in  the  United  States  OA’er  preceding  years,  and  a.s 
compared  Avith  Great  Britain,  and  a \’ery  encouraging  diminution  in  the 
death-rate,  due  almost  entirely  to  the  introduction  of  a.septic  manage- 
ment in  the  cases  and  the  neAV  method  of  closing  the  uterine  Avound. 

Causes  of  Fatat.  Results. — Delay  in  operating,  especially  in  this 
countrAq  has  had  a great  deal  to  do  Avith  the  high  rate  of  mortality  in 
the  past.  Delay  alone,  as  under  a mklAvife  Avho  has  .simply  AA'aited  for 
nature  to  accomplish  the  delivery  and  has  not  interfered,  is  not  so 
potent  a factor  of  evil  as  Avhere  the  time  has  been  largely  consumed  by 
futile  attempts  to  deliver,  under  Avhich  the  foetus  has  perhaps  died. 
There  is  a A^ery  decided  connection  betAvecn  the  fate  of  the  child  and 
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mother,  as  will  be  seen  by  an  examination  of  our  Ctesarean  record. 
i\Iore  children  than  women  are  saved,  it  is  true,  but  in  a series  of  opera- 
tions where  scsircely  a child  has  been  found  dead  on  delivery,  it  will  be 
noticed  that  a large  proportion  of  women  have  recovered,  and  vice 
versd.  The  continuance  of  severe  and  oft-repeated  labor-pains  where 
there  is  no  advance  in  the  fmtus  has  a very  depressing  effect  upon  the 
woman,  both  as  to  her  mind  and  strength,  and  a uterus  kejJt  long  in 
action  not  only  fails  to  contract  well  upon  being  emjjtied,  but  its  tissues 
are  injured  by  the  muscular  action  and  resistance,  and  do  not  heal  readily 
after  the  incision  is  closed  either  by  contraction  of  muscles  or  by  sutures 
inserted.  The  exhaustion  produced  by  labor  favors  the  production  of 
uterine  hemorrhage  from  inertia,  the  consequent  formation  of  a cardiac 
embolus,  and  death  by  collapse.  As  rachitic  women  are  generally 
dwarfed  and  their  physical  strength  is  below  the  average,  death  from 
shock  and  exhaustion  very  frequently  follows  an  operation  executed 
after  delay;  and  a labor  of  only  a few  hours  in  a dwarf  may  produce 
great  prostration  and  I’esult  in  death.  A rachitic  dwarf  will  bear  an 
early  operation  and  recover,  but  rarely  does  this  when  exhausted  by 
too  long  waiting.  Under  the  new  method,  which  has  been  so  success- 
ful in  Germany  and  Austria,  promptness  has  been  an  important  factor 
in  securing  success.  Death  by  hemorrhage  directly  has  rarely  resulted 
after  the  Caesarean  section,  but  death  from  heart-clot  is  no  doubt  more 
frequent  than  has  been  recorded.  Peritonitis  is  a common  cause  of 
death.  When  the  uterine  wound  is  well  closed  by  deep  and  super- 
ficial multiple  suturing,  so  that  blood  and  lochia  cannot  enter  the 
abdominal  cavity,  the  risk  of  this  form  of  inflammation  is  greatly 
reduced.  Septicaemia  and  septic  peritonitis  are  much  to  be  dreaded, 
but  are  more  rarely  fatal  than  before  the  new  improvements  were 
introduced.  When  the  foetus  is  dead  and  putrid  there  is  a greater  than 
usual  risk  of  blood-poisoning  from  the  absorption  of  septic  matter, 
and  such  cases  are  safer  after  the  removal  of  the  uterus  and  its  contents 
by  the  plan  of  Porro  and  Miiller,  the  organ  being  turned  out  of  the 
abdomen  before  evacuation.  Some  very  remarkable  escapes  from  death 
by  septicaemia  due  to  the  removal  of  the  atonic  uterus  and  its  j^utrid 
contents  have  been  recorded  in  Europe. 

Modes  of  Operattjv’g. — Our  attention  must  be  confined  to  the 
plans  under  which  the  abdominal  incision  has  by  common  consent  been 
made  in  the  linea  all)a.  Few  operations  as  grave  in  character  have 
ever  been  performed  successfully  with  as  little  assistance  as  some  that 
occurred  in  the  early  days  of  this  country.  Before  the  use  of  anaesthetics 
and  antiseptics  the  section  was  once  made  in  Ohio  under  the  light  of  a 
tallow  candle  and  with  the  aid  of  two  women,  and  the  patient  recovered  d 
she  was  a large  woman  and  had  never  suffered  with  a bone  disease.  As 
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delay  is  much  more  dangerous  in  country  cases  than  it  is  to  operate  with- 
out antiseptic  precautions  and  securing  a full  corps  of  assistants,  the 
operator  will  be  much  more  likely  to  succeed  if  he  does  not  waste  time  in 
sending  for  distant  aid.  If  he  is  confident  that  the  operation  is  demanded, 
he  can  at  once  proceed  with  the  aid  of  one  physician  and  a few  women. 
By  the  use  of  hot  spring-water  for  cleansing  and  the  aid  of  a woman  to 
thread  his  needles  he  may  make  even  an  excellent  substitute  for  the 
most  improved  technique  of  asepsis  and  the  multiple  uterine  suturing. 
In  cities,  and  especially  in  hospitals,  success  is  rarely  attained  so  readily. 
As  the  subjects  and  their  hygienic  surroundings  are  usually  very  inferior 
as  compared  to  the  women  of  the  farm  and  village  under  their  advan- 
tages of  a free  circulation  of  pure  air,  they  (that  is,  of  the  city)  must 
have  every  possible  benefit  that  asepsis  and  a carefully-tested  technique 
can  give  them ; and  here  the  city  woman  has  the  advantage  that  all 
needed  aid  and  appliances  are  near  at  hand.  The  most  important 
directions  to  be  given  both  for  country  and  city  operations  are — 1.  Let 
there  be  no  unwise  delay  in  operating  or  injudicious  attempts  to  deliver 
pel-  vias  naturales.  2.  Observe  as  great  care  as  possible  in  making  the 
person  of  the  patient  and  the  instruments  to  be  used  absolutely  clean. 
3.  See  that  the  abdominal  cavity  is  thoroughly  cleansed  of  blood  and 
amniotic  fluid  after  the  uterus  has  been  emptied,  and  again  after  it  has 
been  sutured.  4.  Close  the  uterine  incision  so  as  to  prevent  the  possi- 
bility of  fluid  escaping  into  the  peritoneal  cavity  and  setting  up  septic 
peritonitis ; to  do  which  effectually  many  deep  and  superficial  uninter- 
rupted stitches  (ten  or  more  of  each)  should  be  inserted,  and  the  edges 
of  the  peritoneal  coat  of  the  uterus  Aveltcd  inward  into  the  incision. 

Modern  Antiseptic  Opei-ation. — The  patient  is  to  have  her  bowels 
and  bladder  well  emptied ; she  is  to  be  warmly  dressed,  and  after 
being  etherized  in  bed  is  to  be  removed  to  the  operating-table,  the 
temperature  of  the  room  being  at  75°  or  80°  Fahr.  The  room  may 
be  prepared  previously  by  spraying  with  dilute  carbolic  acid,  if 
thought  desirable,  but  the  use  of  spray  during  the  operation  has  been 
very  generally  abandoned,  as  in  ovariotomy,  because  of  its  poisonous 
effects  on  operator  and  patient.  After  placing  the  woman  as  for 
ovariotomy,  her  abdomen  is  to  be  washed  with  warm  water  and  soap, 
then  with  ether,  and  finally  with  a 5 per  cent,  solution  of  carbolic  acid 
or  1 : 1000  corrosive-sublimate  water.  The  vagina  is  to  be  washed  out 
with  a 2 per  cent,  solution  of  the  former  or  1 : 2000  of  the  latter.  The 
operator  stands  to  the  right  of  the  woman,  and  his  chief  assistant 
opposite  to  him.  Four  a.ssistants  constitute  a full  corps  when  they  are 
available — one  to  give  ether ; one  to  attend  to  the  sponges  and  thread 
needles  (this  may  be  a nurse);  a third  to  hand  instruments;  and  a 
fourth  to  manage  the  abdominal  parietes,  keep  back  the  intestines, 
compress  the  abdomen  against  the  uterus,  use  manual  compression  if 
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required,  ajiply  compressing  forcejis,  etc.  The  resuscitation  of  the 
fcetus,  if  requisite,  is  generally  committed  to  some  visiting  physician 
present.  The  incision  is  to  be  made  in  the  liuea  alba  from  the  umbili- 
cus to  one  and  a half  inches  from  the  symphysis  pubis,  and  may  be 
carried  through  and  beyond  the  navel  in  cases  of  dwarfs.  Spring 
forceps  are  to  be  used  to  compress  any  bleeding  vessels  in  the  abdominal 
wall,.and  the  uterus  is  then  to  be  inci.sed  longitudinally  with  a scalpel  to 
tlie  extent  of  about  five  or  five  and  a half  inches,  care  being  taken  to 
avoid  the  fundus  and  cervix  because  of  their  greater  vascularity ; or  the 
wound  may  be  made  partially  and  extended  by  a probe-pointed  bistoury. 
The  first  assistant  may  now  hook  up  the  uterus  by  inserting  an  index 
finger  at  each  end  of  the  incision,  as  recommended  by  Dr.  Ludwig 
Winckel,  or  he  may  u.se  manual  compression  of  the  cervix  to  check 
hemorrhage.  If  the  waters  have  not  been  evacuated,  the  membranes 
are  to  be  torn  and  the  patient  turned  upon  her  side,  or  the  waters  can 
be  evacuated  per  vaginam.  In  hospital  service  the  use  of  the  caoutchouc 
dam  and  apron  placed  under  the  patient  will  be  of  great  value  in  con- 
ducting all  fluids  lost  or  used  in  washing  into  a waste-bucket,  as  employed 
by  Dr.  H.  A.  Kelly  of  Philadelphia.  If  the  foetal  head  presents  at  the 
wound,  the  operator  should  deliver  it  first ; but  if  not,  he  should  seize 
the  feet,  turn,  and  deliver.  By  many,  the  operation  under  long  abdominal 
incision  is  preferred,  in  which  case  the  uterus  is  turned  out  entire,  the 
cervix  is  constricted  by  the  elastic  tube  of  Esmarch,  and  the  organ  is 
then  incised  and  evacuated,  the  abdomen  having  been  previously  pro- 
tected by  cloths  or  a caoutchouc  diaphragm  to  prevent  the  fluid  contents 
from  entering  the  abdomen.  If  asphyxiated — which  is  generally  the 
case  where  the  Esmarch  constriction  is  used — the  foetus  should  be  care- 
fully attended  to  until  it  breathes  satisfactorily.  The  woman  should 
receive  a hypodermic  injection  of  ergotine,  and  when  the  placenta 
separates  the  operator  should  remove  it,  eleanse  out  the  clots,  and  mop 
out  the  uterine  cavity  with  carbolized  sponges.  If  there  is  hemorrhage, 
he  should  swab  the  uterus  with  vinegar,  tincture  of  iodine,  or  alcohol, 
and  in  very  extreme  cases  with  a solution  of  persulpliate  or  perchloride 
of  iron.  In  a ca.se  under  Dr.  Fasola  of  Florence,  Italy,  the  bleeding 
was  so  uncontrollable  that  he  was  forced  to  complete  the  operation  after 
the  method  of  Porro,  in  order  to  save  the  woman  from  death  by  hem- 
orrhage : the  patient  recovered.  This  mu,st  have  been  a very  excep- 
tional case,  as  I know  of  no  other  like  it.  If  the  placenta  is  under  the 
line  of  incision,  it  should  be  separated  on  one  side,  or  it  may  be  neces- 
sary to  tear  through  it  to  effect  a hurried  delivery.  Compressing  forceps 
may  be  required  temporarily  to  check  the  bleeding  from  the  edges  of 
the  uterine  wound,  and  ligatures  have  in  some  in.stances  been  u.sed. 
This  tendency  to  hemorrhage  is  very  variable.  I have  .seen  a jflacenta 
under  the  line  of  incision  separated  entire  before  delivery  with  very 
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little  bleeding,  and  I have  seen  a very  active  hemorrhage  from  a vein 
in  the  edge  of  tlie  uterine  incision  where  the  placenta  was  attached 
posteriorly.  If  the  cervix  uteri  has  not  been  dilated  before  the  opera- 
tion, a utero-vaginal  drainage-tube  should  be  inserted.  The  uterine 
wound  is  next  to  be  closed  with  deep-seated  and  siiperticial  sutures 
of  carbolized  silk.  The  deep  sutures  should  pass  down  nearly  to  the 
uterine  lining,  and  the  superficial  ones  should  be  inserted  between 
them,  so  as  to  turn  in  the  jjcritoneum  and  bring  its  serous  surfaces  in 
aj>position,  as  this  plan  secui’es  the  most  rapid  union.  ISIany  stitches 
are  much  better  than  a few,  because  the  individual  tension  is  corre- 
spondingly less  and  the  wound  is  much  more  tightly  secured  against 
leakage.  Ihe  interrupted  suture,  making  a directly  o]>posite  antago- 
nism instead  of  an  oblique  one,  is  better  adapted  to  closing  a shorten- 
ing wound  than  an  uninterrupted  one,  which  by  this  change  of  length 
has  a tendency  to  slacken.  The  next  step  is  to  cleanse  the  abdominal 
cavity  by  pouring  in  warm  distilled  Avater,  which  when  removed  by 
stem-sponges  may  be  succeeded  by  still  further  moj)ping  out  witli 
carbolized  sjionges.  The  abdomen,  after  being  closed  by  silver-wire  or 
silk  sutures,  is  to  be  carefully  washed  and  dried,  and  then  dressed  anti- 
sejfiically,  as  after  an  ovariotomy. 

Prior  to  o])erating,  the  instruments,  sponges,  and  cloths  to  be  used  are 
to  be  placed  in  a 2 per  cent,  carbolic-acid  solution ; the  hands  of  the 
operator  and  his  assistants  are  to  be  scrubbed  with  a nail-brush  and 
with  warm  water  and  soaj),  after  which  they  are  also  to  be  treated  with 
the  carbolic  solution  ; and  the  hands  soiled  in  the  operation  are  from 
time  to  time  to  be  re-washed. 

Uterine  Sutures. — The  greatest  improvement  ever  made  in  laparo- 
hysterotomy  was  the  intnxluction  of  the  uterine  suture;  and  it  is  a 
marvel  to  us  now  that  the  world  of  surgery  was  so  long  in  discovering 
its  value.  Timidly  initiated  one  hundred  and  nineteen  years  ago,  it  Avas 
nearly  a hundred  years  before  it  came  to  be  regarded  as  of  any  special 
use  in  saving  life,  and  even  then  there  Avere  feAv  to  advocate  it,  and 
they  Avere  chiefly  in  our  own  country.  AVhy  an  internal  aa’OUIkI  Avhich 
Avas  liable  to  relax,  elongate,  and  gape  ojAen  AA'as  alloAA’ed  for  more  than 
two  hundred  and  fifty  years  to  depend  for  its  closure  upon  the  contrac- 
tion of  the  uterus  and  its  continuance  is  a complete  mystery.  Hypotheses 
as  to  the  dangerous  consequences  of  uterine  suturing  no  doubt  ruled  it  out 
of  the  field  of  experiment,  and  the  opposition  excited  by  its  first  trial 
AA'as  potent  enough  to  keep  it  out  of  Europe  during  an  interA'al  of  sixty-- 
scA’^en  years  more.  The  fii’st  operation  upon  record  in  Avhich  uterine 
sutures  Avere  used  Avas  performed  by  M.  Le  Bas,  a surgeon  of  ISIouilleron, 
France,  on  August  27,  1769,  the  case  being  one  of  impaction  Avith  an 
arm  protruding,  the  foetus  dead,  and  the  AAmman  three  days  in  laboi-.* 

• Joum.  de  Med.,  Chirurg.,  Pharmacie,  etc.,  tome  xxxiv.  p.  177.  1770. 
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As  the!  report  was  made  in  a letter  by  Dr.  Gallot,  we  ai’e  simply  informed 
that  the  uterine  wound  was  closed  by  “two  or  three  points  of  suture^' 
and  the  abdomen  by  four.  This  was  M.  Le  Bas’  second  operation,  ana 
botli  ended  successfully.  A very  extensive  search  for  cases  has  failed  to 
find  a second  betAveen  1 769  and  1828,  when  a Fairfax  county  charlatan  of 
Virginia,  who  had  quite  a reputation  as  a bold  surgical  operator,  repeated 
tlie  experiment  upon  a mulatto  multipara  of  twenty-five  in  a case  of 
obstruction  of  fifteen  montlis’  standing  due  to  occlusion  of  the  cervix 
and  a calcareous  incrustation  over  the  internal  os  uteri.  Two  or  three 
sutures  of  silk  were  used  in  the  uterine  Avound,  and  the  case  progressed 
favorably  until  the  middle  of  the  second  Aveek,  Avhen,  by  partaking 
largely  of  animal  food  and  cider,  she  brought  on  an  attack  of  peri- 
tonitis that  proved  fatal  in  forty-eight  hours.^  The  third  o]Aerator  Avas 
Dr.  Wiefel  of  Hullesenbush,  Avhose  case  was  reported  without  the  year 
in  February,  1838,  and  must  have  been  operated  upon  on  August  22, 
1837,  or  earlier:  he  used  only  one  sutui'e;  the  patient  recoA^ered.^  The 
fourth  operation  AA’as  that  of  Godefroy  de  Mayenne,  A\dio  operated  on 
Madame  Patrice  of  Oisseau,  near  Mayenne,  on  March  27,  1840.  This 
Avoman  was  rachitic,  4 feet  3 inches  high,  a primipara  of  forty-tAvo,  and 
Avith  a conjugate  of  2 inches.  Three  sutures  of  waxed  silk  Avere  used 
to  close  the  uterine  Avound,  and  the  woman  and  child  Avere  saved.®  The 
second  case  in  the  United  States  Avas  that  of  Dr.  Gamaliel  Holmes 
of  Early  county,  Georgia,  in  1851 ; sutures  of  silk,  Avoman  lost.^  The 
third  Avas  that  of  Dr.  Frank  E.  Polin  of  Springfield,  Kentucky,  who 
operated  upon  Mrs.  INIary  BroAvn  on  November  25,  1852,  the  cause  of 
dystocia  being  a hydrocephalic  and  strongly  ossified  head.  The  original 
statement  Avas  that  silver  Avire  was  used  to  close  the  uterine  Avound,  but 
more  recently  his  brother  has  claimed  that  he  employed  catgut.  I am 
inclined  to  credit  the  first,  Avhich  Avas  said  in  1880  to  haA'e  been  taken 
from  his  oavu  notes.®  Mrs.  Brown  bore  tAvo  children  at  later  periods, 
and  Avas  living  thirty  years  after  the  operation.  In  1867  there  AA^ere 
tAATo  more  cases  in  the  United  States — one  under  Dr.  T.  Beers  ToAvnsend 
of  Ncav  Haven  on  NoA-ember  15th,  and  the  other  under  Drs.  D’Aqnin 
and  Brickell  of  NeAv  Orleans  on  December  21st.  The  first  subject  Avas 
black,  sixteen,  conjugate  one  and  a half  inches,  in  labor  sixty-tAvo  hours 
and  a half;  three  uterine  sutures  of  fine  hemp  Avere  used;  AAmmau 
recovered.  The  second  subject  AA^as  a French  creole,  tAventy-three, 
Avith  occlusion  of  A’agina  and  os  uteri ; in  labor  ten  days.  Uterus 
flaccid  after  deli\^ery ; AA'onnd  closed  Avith  six  sih’er-Avire  sutures. 
Woman  alive  and  aa^cII  in  NoA-ember,  1877;  AA\as  not  again  pregnant: 
no  incom-enience  experienced  from  presence  of  Avires.  The  system  of 

' Amer.  Jnunt.  Med.  Sciencen,  0.  S.,  a'oI.  xA-iii.  p.  257,  1836. 

’ Crisper’ s Wochenschrift,  S.  123_,  1838.  » Gnz.  med.  de  Paris,  No.  28.  1840. 

* Private  record.  6 Medical  Herald,  vol.  ii.  p.  ^2. 
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iiteriue  suturing  has  been  very  gradually  introduccrl  into  the  United 
States,  until  now  scarcely  a case  is  reported  in  which  it  has  not  been 
usal.  When  we  read  of  the  success  that  attended  the  early  cases  we 
are  astonished  that  the  plan  of  suturing  was  not  long  ago  adopted. 
Prof.  Brickell  of  New  Orleans  advocated  the  introduction  of  uterine 
suturing  in  his  lectures  as  early  as  1856,  and  eleven  years  later  tested 
it  w ith  satisfaction  in  the  case  already  mentioned. 

The  closing  of  wmunds  of  the  abdomen  by  deep-seated  and  superficial 
sutui’es  W'as  taught  eighteen  hundred  years  ago,  in  the  time  of  Celsus, 
but  the  application  of  this  method  to  the  w’ound  of  the  uterus  was  not 
made  until  quite  recently.  I have  failed  to  find  any  case  in  which 
more  than  one  line  of  sutures  is  reported  to  have  been  taken  before 
September  18, 1874,  wdien  Dr.  R.  O.  Engraham  of  Montezuma,  Macon 
county,  Georgia,  is  said  to  have  insertal  three  deep  sutures,  three  half- 
deep, and  four  in  the  peritoneum,  of  carbolized  silk.  The  woman 
recovered,  and  was  living  several  years  later,  but  her  case  w'as  not 
reported  until  after  a laj)se  of  eleven  years,  wben  the  improved  opera- 
tion of  Germany  had  been  j>erformed  tw  enty-three  times,  and  not  until 
after  he  operated  a second  time,  in  the  same  Avay,  but  with  a fatal  result, 
in  1882.‘ 

Multiple  suturing  in  tw'o  row's  w'as  first  tested  in  May,  1882,  at  the 
suggestion  of  Dr.  Siinger  of  Leipzig,  by  Dr.  Leopold  of  Dresden,  the 
number  usetl  being  tw'enty.  Prior  to  this  time  but  few'  sutures,  all 
deep-seated,  except  perhaps  in  one  instance,  were  inserted,  varying  in 
number  from  one  to  ten. 

New'  Me'citods  of  Performing  Lap.\ro-hysterotomy; — Ger- 
many has  in  the  past  ten  years  furnished  the  Cohnstcin,  Frank,  Kehrer, 
and  Sanger  ])roccsses,  only  one  of  w'hich  has  w'ell  stood  the  test  of  ex- 
perience— i.  e.  the  la.st.  The  fii-st  three  may  be  found  fully  explainerl 
in  the  International  Encyclopcvdia  of  Suir/ery,  vol.  vi.  pp.  655-658. 

The  Sanyer  Proee.<is,  ako  knovn  as  the  New  or  Improved  Caisarean 
Operation. — To  Dr.  ]\Iax  Siinger  of  Leipzig  are  due  tliree  important 
changes  in  the  manner  of  closing  the  uterine  wound— viz. : 1.  The  use 
of  a largely  increased  number  of  interrupted  sutures.  2.  Tlie  arrange- 
ment of  the  .sutures  into  tw'o  row'.s,  deep-seated  and  superficial.  3.  The 
application  of  the  scro-serous  intestinal  suture  of  Lembert  to  the  ute- 
rine wound,  so  as  to  w'elt  in  the  peritoneum  and  .secure  an  early  union 
by  maintaining  tlie  serous  surfaces  in  contact.  In  his  original  scheme 
it  W'as  iwopo.s(5d  to  resect  a portion  of  the  muscular  edges  of  the  uterine 
w'ound,  and  to  di.s.sect  a narrow'  portion  of  the  peritoneal  coat  from  the 
muscular,  so  as  to  favor  a ready  turning  in  of  the  former;  but  aftei  a 
few  trials  it  was  discovered  that  the  peritoneum  could  be  made  to  slide 
over  the  mu.scular  coat  without  dissecting  up  the  former  or  resecting 

‘ Atkmla  Med.  and  Stirg.  Joum.,  vol.  -\xvi.  p.  469,  18S5-86. 
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llie  latter,  except  Tn  a few  eases  where  tissue-clianges  prevent  the  slid- 
ing process  from  being  carried  out  j and  this  rccjuireinent  of  the  oiig- 
inal  scheme  was  abandoned.  The  principle  upon  which  the  resection 
and  “undermining”  were  founded  remains  in  full  force,  as  these  were 
simply  means  for  the  accomplishing  of  an  end  which  can  be  attained 
without  them.  To  say  that  these  were  the  main  changes  introduced  by 
Dr.  Sanger,  and  that  their  abandonment  left  him  without  any  title  to 
credit,  is  an  error,  for  the  three  jjoints  of  improvement  remain  intact. 
In  August,  1880,  Dr.  Sanger  performed  his  first  CEesarean  operation, 
closing  accurately  the  uterine  wound  with  the  peritoneum  edge  to  edge, 
and  the  woman  recovered.  This  was  not  what  has  since  been  called  by 
his  name,  as  not  one  of  the  three  features  mentioned  were  then  tested. 
This  case,  however,  led  him  to  investigate  the  historical  features  of  the 
Cfesarean  operation,  and  to  prepare  a monograph  of  two  hundred  pages 
in  which  he  presented  for  consideration  and  trial  the  improvements 
already  named.  The  paper  was  completed  in  December,  1881,  and 
appeared  early  in  1882. 

The  plan  of  operation  is  as  follows : The  abdomen  is  washed  and  the 
vagina  disinfected  as  directed  for  the  “ modern  antiseptic  operation,” 
after  which  the  incision  is  made  to  correspond  with  the  plan  to  be  car- 
ried out.  If  it  is  proposed  to  turn  out  the  uterus  before  opening  it,  the 
incision  is  to  be  made  of  suitable  length.  When  this  is  done  the  upper 
part  of  the  wound  is  to  be  prepared  by  the  insertion  of  two  or  more 
long,  slack  sutures,  to  be  drawn  upon  after  the  uterus  is  turned  out. 
The  next  step  is  to  bring  out  the  uterus  by  the  fundus;  then  to  draw 
the  long  sutures  upward  toward  the  ensiform  cartilage,  so  as  to  close 
the  wound  beneath  the  uterus ; then  to  protect  the  abdominal  cavity 
by  surrounding  the  cervix  with  a sheet  of  caoutchouc  moistened  with  a 
5 per  cent,  solution  of  carbolic  acid  ; then  to  constrict  the  cervix  with 
Esmarch’s  clastic  tube;  and,  lastly,  to  evacuate  the  uterus  by  incising 
its  anterior  wall  vertically  at  its  middle  third,  so  as  to  avoid  the  fundus 
and  cervix.  The  foetus  will  be  found  as])hyxiated  because  of  the  tem- 
porary arrest  of  its  blood -supply,  and  must  be  given  to  an  a.ssistant 
selected  to  resuscitate  it.  When  the  uterus  is  well  contracted  the  tube 
may  be  removed,  and  any  bleeding  from  the  wound  may  be  stopped  by 
forceps.  The  wound  in  the  utcnis  is  now  to  be  closed  by  a number  of 
deep-seated  sutures  made  to  pass  through  the  peritoneal  and  muscular 
coats,  but  to  avoid  the  mucous  coat.  These  may  be  made  of  virgin- 
silver  wire  or  carbolized  silk ; catgut  is  very  unreliable,  as  it  either 
stretches  or  the  knots  become  untied.  After  these  are  tied  and  the 
peritoneum  is  turned  in  by  sliding  and  the  use  of  the  handle  of  a 
scalpel,  this  coat  may  be  still  more  drawn  upon  by  alternate  sujierficial 
.sutures  of  carbolized  silk  introduced  after  the  manner  of  Lembert, 
which  when  tightened  will  fix  the  serous  surfaces  in  contact  and  secure 
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an  early  union.  Before  any  of  the  uterine  sutures  are  tied  tlie  uterine 
cavity  is  to  be  washed  out  with  an  antiseptic  fluid,  and  if  the  cervix 
has  not  been  well  dilated,  drainage  should  be  secured  by  the  insertion 
of  a utero-vaginal  tube:  abdominal  drainage  is  not  required,  as  there 
is  no  leakage  where  the  closure  is  proi)erly  made.  The  number  of 
sutures  em})loyed  in  ditferent  operations  has  varied  from  twenty  to 
thirty-five. 

Whore  the  operation  by  short  abdominal  incision  is  ])rcferrcd,  the 
cervix  may  be  constricted  by  manual  compre.ssion  to  avoid  hemorrliage 
until  the  uterus  has  contracted,  when  the  organ  may  be  washed  out, 
then  sutured,  and  the  abdominal  cjxvity  cleaned  by  irrigation  with  warm 
distilled  water.  Sir  Si)cncer  Wells  has  taught  that  long  abdominal 
incisions  in  ovariotomy  added  to  the  risk  of  the  operation.  This  is 
j)lausible  but  fallacious,  and  is  not  borne  out  by  the  experience  in 
Porro  operations  after  the  Muller  plan.  In  ovariotomies  the  simple 
c-iLses  require  but  a small  incision,  and  where  a long  one  is  made  it  is 
because  it  is  rendered  neccasary  by  reason  of  adhesions  to  be  overcome 
or  of  complications  adding  to  the  risks  of  the  ca.se;  hence  the  real 
danger  under  a long  incision  docs  not  lie  in  the  incision  itself.  This 
is  also  shown  to  be  true  by  the  results  of  the  Sanger  Cresarcau  cases. 

In  exceptional  cases  the  peritoneal  coat  has  been  found  so  tightly 
adherent  to  the  muscular  that  rosection  and  separation  of  the  muscularis 
and  peritoneum  have  been  found  requisite;  and  in  one  American  case 
bcam.se  of  the  existence  of  a mural  fibroid  three-quarters  of  an  inch  of 
the  muscularis  was  exsected,  with  the  recovery  of  the  patient.  Small 
mural  fibroids  when  cut  through  and  closed  up  in  the  woiind  have  sup- 
purated and  caused  death  l)y  septic  poisoning.  lu  one  fatal  case  three 
such  tumors  had  been  cut  through. 

The  improved  Cre.siireau  method  of  Siinger  has  worked  a revolution 
in  opinion  as  to  the  dangers  of  laparo-hysterotomic  delivery,  and  crani- 
otomy is  being  placed  more  and  more  upon  the  defensive.  By  prompt 
action,  the  use  of  antiseptics,  and  delivery  by  the  improved  abdominal 
method,  Germany  has  largely  reduced  the  mortality  of  the  Caesarean 
cases  in  her  maternities;  and  other  countries  have  jirofited  more  or  less 
according  to  the  clo.seneas  of  their  imitation  and  faithfulness  in  carrying 
out  the  instructions  she  has  given. 

Remits  Attained  by  the  Improved  Ccesarean  Operation. — The  operation, 
as  far  as  reported,  lias  been  performed  149  times  by  82  men  in  Ger- 
many, America,  Austria,  Italy,  Russia,  Switzerland,  Holland,  France, 
Belgium,  India,  and  Denmark,  saving  108  women  and  136  children  (the 
fate  of  3 children  not  having  been  given).  Germany,  having  exercised 
the  greate.st  degree  of  care  and  having  adhered  the  most  rigidly  to  the 
technique,  has  saved  the  highest  percentage  of  ca.ses:  80  ojierations 
have  been  performed  iu  18  cities  and  towns  by  38  operator’s,  with 
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only  12  deaths.  Prof.  Leopold  of  Drc.sdeii  has  operated  17  tjmes  with 
3 deaths — a succe.ss  which  is  a fraction  below  the  general  re.sult  under 
the  whole  of  the  German  operators.  The  Austrians  have  had  17 
operations  and  saved  12  women  and  15  children.  In  our  own  country 
there  have  been  22,  but  with  a loss  of  13  women  and  only  3 chil- 
dren. In  the  pa.st  two  years  there  ha.s  been  a remarkable  change  lor 
the  better  in  the  United  States,  and  now  cases  in  hospital  are  much 
more  rarely  fatal  than  in  former  years,  and  even  less  dangerous  to 
operate  upon  than  in  j)rivate  houses. 

The  improved  Caesarean  operation  cannot  be  made  to  work  miracles, 
and  it  should  be  understo(xl  that  it  largely  depends  for  success  upon  the 
])i'ior  condition  of  the  woman.  Cases  do  recover  under  adverse  cir- 
cumstances that  would  be  fatal  under  the  old  method,  where  antiseptics 
and  uterine  closure  were  not  used ; but  a very  eaidy  operation  on  a 
healthy  woman,  especially  in  America,  ])erformed  aexjording  to  the 
old  method,  gave  a greater  average  promise  of  succe.ss  than  the  new 
one  now  offers  in  women  exhausted  by  long  labor  where  futile  attempts 
have  been  made  to  deliver  ■per  vias  naiuniles.  Although  a patient  may 
recover  after  a long  labor  where  the  improved  operation  has  been  used, 
she  is  not  likely  to  make  a rapid  convalescence.  Exhaustion  of  system 
favors  attacks  of  peritonitis  and  crural  phlebitis.  Sepsis  has  much  to 
do  with  these  sequelse,  but  there  are  cases  of  which  .sepsis  is  innocent 
as  a factor.  Long-continned  action  of  the  uterine  muscles  produces  a 
condition  which,  like  a contusion  of  parts,  is  antagonistic  to  union  by 
the  first  intention ; the  peritoneum  will  heal  under  multiple  suturing 
and  prevent  leakage,  but  the  muscularis  will  ga2>e  ; and  if  it  does  not 
favor  septic  absorption  in  a given  case,  the  union  may  be  slow  and 
tedious:  both  the  uterine  and  abdominal  wounds  may  reopen,  and  unite 
secondarily  by  granulation,  as  sometimes  happens.  To  secure  a satis- 
factory result,  not  only  as  to  the  life  of  a patient,  but  as  to  rapidity  of 
recovery  without  drawbacks,  the  new  operation  requires  to  be  done 
early,  and  that  the  subject  should  not  be  anaemic,  coxalgic,  phthisical, 
intemperate,  or  otherwise  unhealthy.  As  Caesarean  subjects  are  gener- 
ally of  the  poorer  cla.ss,  they  can  be  better  cared  for  in  hospital  than  at 
home,  and  should  be  seen,  if  possible,  by  the  operator  prior  to  the  com- 
mencement of  labor.  The  possibility  of  delivering  a living  foetus  in  a 
case  of  pelvic  ob-struction  ought  to  be  determined  by  the  touch  and 
pelvimeter,  and  never  by  experimental  trials  of  the  forceps  and  by 
attempts  at  version,  because  success  in  the  Ciesarean  ojieration  depends 
very  much  upon  the  phy.sical  strength  of  the  patient  at  the  time  it  is 
commenced.  If  one  hundred  rachitic  women  in  the  last  days  of  jresta- 
tion  shoidd  enter  a hospital  for  delivery,  and  should  be  operated  upon 
by  the  method  of  Siingcr  early  in  labor,  I should  expect  to  find  that  80 
per  cent,  of  the  women  had  recovered,  or  perhaps  as  high  as  90  per 
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cent.  A promising  case  is  often  rendered  unfavorable,  if  not  actually 
hopeless,  by  attempts  to  prevent  a resort  to  the  Caesarean  operation,  the 
fear  of  which  has  often  led  to  its  being  made  a final  and  fatal  mode  of 
delivery  when  it  should  have  been  the  contrary. 

An  e.xamination  into  the  causes  of  death  after  the  improved  Caesarean 
operation  will  develop  the  fact  that  few  cases  die  as  a direct  i-esult  of  the 
surgical  delivery.  A few  are  hopeless  from  ])re-existing  disease,  or  may 
be  actually  moribund,  as  from  cancer,  cardiac  lesions,  or  granular  degen- 
eration of  the  kidneys.  Some  die  of  shock  and  exhaustion  as  a natural 
sequence  of  a long  labor  in  which  futile  attempts  to  deliver  were  made 
by  the  forceps,  version,  or  craniotomy,  singly  or  all  three.  Some  have 
died  of  post-partum  conditions,  entirely  independent  of  the  effect  of  the 
knife,  as  from  diphtheritic  endometritis  or  other  disease  endemic  in  hos- 
pital. Even  peritonitis  has  been  found  on  autopsy  to  be  entirely  inde- 
j)cndent  of  the  operation  or  the  parturient  state ; as,  for  example,  where 
it  was  produced  by  a perforating  ulcer  of  the  intestines,  ciwitrices  of  pre- 
existing ulcers  being  found,  as  in  the  third  case  of  Prof.  Chiara  of  Flor- 
ence, Italy,  operated  ujion  on  January  5, 1888.  Death  from  .septictemia 
or  septic  iieritouitis  may  occur  in  a jiromising  case,  but  such  deaths  are 
rare  under  the  aseptic  treatment.  Saline  ])nrgat:on  and  abdominal  irri- 
gation have  saved  ca.scs  of  peritonitis  where  the  symptoms  wore  of  a very 
grave  character.  Death  by  secondary  hemorrhage,  so  common  at  one 
])criod,  is  now  of  exceedingly  rare  occurrence  : it  was  never  a common 
result  of  the  operation  in  Amei’ica. 


The  Porro-Cjesaeean  Section,  Laparo-hystero-Oopho- 

RECTOMY. 

It  is  an  absolute  essential  of  the  Porro  supravaginal  amputation  of 
the  uterus  that  laparo-hy.sterotomy  with  delivery  of  a foetus  shall  have 
preceded  it ; hence  the  impropriety  of  giving  the  name  of  the  Pavian 
jH'ofe&sor  to  a supravaginal  amjnitation  following  a rupture  of  the 
organ,  as  he  styles  his  modification  a “ utero-ovarian  amputation  as 
completive  of  the  Csesarean  operation.”  Now,  what  is  a Ciesarean 
ojieration  ? The  abdomen  must  be  incised  and  a pregnant  uterus  must 
be  cut  open  for  the  delivery  of  a foetus,  or  the  .section  is  not  Caesarean. 
To  open  the  abdomen  and  remove  a foetus  from  the  peritoneal  cavity 
or  from  an  extra-uterine  cyst  is  not  a Caesarean  operation,  although 
often  erroneously  called  such  : the  foetus  must  be  in  the  uterine  cavity, 
and  the  operator  must  remove  it  by  abdominal  and  uterine  incisions. 
This  is  a very  old  and  unalterable  definition  of  the  term  ‘‘  Cae.sar  cut 
and  the  rea.son  for  it  is  ba.sed  on  the  fact  that  classification  and  the  rec- 
ords of  mortality  demand  that  the  three  forms  of  cases  .should  not  be 
statistically  confounded.  The  Caisarean  and  Porro-Csesarcan  opera- 
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tions  are  intended  to  save  two  lives ; laparotomy  after  ruptured  uterus 
is  almost  universally  performed  after  the  foetus  is  dead,  and  laparo-cys- 
tectomy  in  extra-uterine  pregnancy  has  until  quite  recently  had  a very 
high  mortality  for  both  child  and  mother. 

History. — The  idea  of  removing  the  uterus  after  performing  the 
Cresarean  operation  seems  to  have  successively  entered  the  minds  of 
quite  a number  of  obstetricians  and  vivisectors  during  a period  of  more 
tlian  a hundred  yearn.  Prompted  by  a desire  of  the  celebrated  Autonio 
Cocchi,  Dr.  Giuseppe  Cavalliui,  surgeon-in-chief  of  the  Santa  Maria 
Nuova  Hospital  of  Florence,  was  led  to  try  a series  of  experiments 
upon  dogs  and  sheep  to  determine  the  danger  of  extirpating  the  uterus, 
with  a view  of  trying  it  as  a means  of  curing  cancer  of  that  organ. 
Dr.  Cavallini  extended  the  experiments  in  the  direction  of  obstetrics, 
and  successfully  exsected  the  womb  of  a bitcli  that  contained  nine 
pups ; after  which  he  wrote : “ I do  uot  doubt  that  the  uterus  is  not  at 
all  necessary  to  life;  but  whether  it  may  be  plucked  out  with  impunity 
from  the  human  body  we  cannot  be  certain  without  a further  series  of 
experiments  of  this  kind,  which  perhaps  a more  fortunate  generation 
may  obtain.”  Dr.  Cavallini  published  an  account  of  his  experiments 
in  a monograph  in  1768  entitled  Tentamina  medico-chirurgica  de  feliei 
in  quibusdam  animantibus  uteri  extraetione.  The  idea  of  Cavalliui  con- 
templated a complete  removal  of  the  uterus,  and  not  an  amputation  at 
its  neck.  It  is  a singular  coincidence  that  a Mrs.  Cavalliui  should 
have  been  the  first  subject  of  uterine  removal  under  the  Csesarean 
scheme  of  Prof.  Porro  one  hundred  and  eight  years  later. 

The  next  to  consider  the  same  subject  was  Dr.  G.  P.  Michaelis  of 
Marburg,  who  wrote  in  1809 : “ It  is  indeed  a question  whether  the 
Cse-sarean  section  would  not  be  less  dangerous  if  with  it  were  combined 
the  extirpation  of  the  uterus.”  Here,  again,  we  have  the  idea  of  com- 
plete hysterectomy. 

Dr.  James  Blundell  of  London,  whose  obstetrical  observations  and 
ojnnions  placed  him  far  in  advance  of  his  time,  and  make  his  writings 
of  much  value  even  now,  was  led  by  a series  of  experiments  to  express 
the  same  opinion,  which  was  thought  to  be  very  wild  and  visionary  by 
his  colleagues,  xlfter  saving  three  I’abbits  out  of  four  under  hysterec- 
tomy, he  wrote  in  1828  as  follows:  “In  speculative  moments  I have 
sometimes  felt  inclined  to  persuade  myself  that  the  dangers  of  the  Cae- 
sarean operation  might  be  considerably  diminished  by  the  total  removal 
of  the  uterus.”  . . . . “ Perha]>s  the  method  of  opeiating  may  hereafter 
prove  an  eminent  and  valuable  improvement.”  Here  we  have,  for  the 
third  time,  the  idea  of  removing  the  entire  uterus. 

Dr.  Jdser  in  1862  removed  the  gravid  uteri  of  four  bitches,  and  saved 
two  of  them,  as  reported  by  Dr.  Fogliata. 

Dr.  Giacinto  Fogliata  of  the  Veterinary  School  of  the  Royal  Uni- 
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versity  of  Pisa  instituted  a series  of  experiments  in  1874,  and  saved 
three  non-gravid  bitelies  out  of  four  after  the  removal  of  their  uteri. 

Prof.  Edoardo  Porro,  then  of  Pavia  and  now  of  Milan,  like  Pi’of. 
T.  Gaillard  Thomas  of  laparo-elytrotomic  fame,  was  in  entire  ignorance 
of  the  work  of  his  predecessors,  and  instituted  a set  of  experiments  like 
those  of  Fogliata,  also  in  1874,  by  removing  the  gravid  uteri  of  three 
rabbits,  all  of  which  recovered.  He  had  performed  a Cicsarean  opera- 
tion in  Milan  in  July,  1871,  upon  a young  rachitic  i)rimipara,  who  had 
been  in  labor  twelve  hours,  but  lost  the  patient  in  fifty  houi’s  from 
internal  hemorrhage  and  metro-peritonitis:  the  child  was  siivcd.  As 
the  old  Caesarean  method  had  been  univei'sally  fatal  in  Pavia,  and  a 
mere  fraction  out  of  a large  number  of  cases  had  escaped  in  ISIilan, 
Prof.  Porro  made  his  experiments  in  the  ho])e  of  finding  a less  fatal 
scheme  of  delivery,  and  was  happily  successful. 

He  was  not  the  first  operator  who  performed  su])ravaginal  amputa- 
tion of  the  uterus  after  a laparo-hysterotomy,  but  was  the  fimt  to  do  so 
as  the  result  of  a predetermined  plan  of  operating.  In  1869,  Prof. 
Horatio  R.  Storer  of  Boston  (now  long  a resident  of  Newport,  R.  I.) 
performed  the  Caesarean  operation  in  a «ise  of  obstruction  from  a fibro- 
cystic tumor,  and  Avas  forced  to  remove  the  uterus  to  prevent  the  woman 
from  bleeding  to  death,  as  Avas  done  of  necessity  in  1886  in  the  experience 
of  Dr.  Fasola  of  Florence,  already  mentioned.  Prof.  Porro  operated  upon 
Ml’S.  Giulia  Cavallini  (strange  coincidence  in  the  name  !)  on  !May  21, 
1876,  one  hundred  and  eight  years  after  Dr.  Giusejipe  Cavallini  had 
Avritten  in  so  predictive  a Avay  about  the  future  of  hysterectomy.  Si- 
gnora Cavallini  Avas  a rachitic  primipara  of  twenty-five,  4 feet  lOi  inches 
in  height,  and  having  a true  conjugate  of  1^  inches.  She  had  been  in 
a private  room  of  the  hospital  and  under  a tonic  regimen  for  twenty-four 
days  prior  to  the  operation,  Avhich  differed  in  one  important  feature  from 
the  jiropositious  of  Cavallini,  Michaelis,  Blundell,  Jeser,  and  logliata 
in  that  amputation  of  the  uterus  at  the  cervix,  and  not  the  entire  extir- 
jiation  of  the  organ,  was  in  contemplation. 

jUode  of  Operating. — According  to  the  directions  of  Prof.  Porro,  the 
first  steps  in  his  method  are  the  same  as  for  the  modern  antiseptic 
Caisarean  section,  Aidtli  the  uterus  in  situ,  up  to  the  point  Avhere  sutur- 
ing of  the  uterine  Avound  is  to  commence.  Here  the  Avhole  plan 
changes,  and  supraA-aginal  hysterectomy,  including  the  tubes  and 
OA^aries,  begins  b\’  fimt  turning  out  the  organ  through  the  abdominal 
AA'ound,  and  then  holding  it  A'ertically  until  the  AA'ire  loop  of  the  con- 
strictor of  Cintrat  is  passed  around  the  cervix  at  a point  opposite  the 
internal  os  uteri  and  tightened  by  turning  the  screiv ; after  Avhich  the 
cervix  is  to  be  cut  through  about  two  centimeters  (|  inch)  aboA’C  the 
Avire  and  the  mass  remoA’ed.  The  abdominal  caAnty  is  next  to  be 
cleansed  Avith  carbolized  sponges,  and  a five-millimeter  drainage-tube 
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is  to  be  passed  through  the  abdominal  wound,  the  Douglas  pouch,  and  out 
by  tlie  vagina.  The  abdomen  is  now  to  be  closed  with  silver-wire  sutures, 
the  stump  touched  with  perehloride  of  iron  and  fixed  iii  the  lower  angle 
of  the  wound,  and  the  parts  dressed  with  simple  applications. 

The  first  subject  of  the  operation  recovered  iu  forty  days,  and  lived 

several  years:  the  child  was  saved. 

Numerous  changes  have  been  made  in  the  operation  since  its  initial 
trial,  some  of  them  being  for  convenience,  while  others  have  been  of 
vital  moment,  and  a few  very  fatal.  Transfixing  pins  were  adopted  to 
prevent  the  stump  from  falling  iu  after  the  constricted  part  should  drop 
off— au  accident  that  happened  early  in  the  history  of  the  operation. 
Changes  were  made  iu  the  foi’in  of  constrictor,  some  preferring  that  of 
Koeberl6  or  Maisouneuve  or  the  ovariotomy  clamp  of  Spencer  Wells; 
others  cut  through  the  cervix  with  the  gcraseur  of  Chassaignac  or 
Billroth.  The  drainage-tube  was  abandoned  or  used  only  in  the 
abdomen.  Operations  were  performed  under  spray  and  Listcrian  treat- 
ment used  : they  were  also  made  bloodless  in  large  measure  by  the  appli- 
cation of  Esmarch’s  tubing  around  the  cervix.  To  avoid  the  placenta 
the  uterus  was  incised  transversely  above  the  internal  os  and  opened  to 
the  required  size  by  laceration.  Of  all  the  changes,  two  deserve  special 
consideration — viz.  the  modification  introduced  by  Muller  of  Bern, 
Switzerland  (Case  9 iu  chronological  order),  and  by  Veit  of  Bonn, 
Germany  (Case  50). 

Muller’s  Modification. — This  was  introduced  by  Prof.  Muller  at  his 
first  operation,  on  February  4,  1878,  as  an  improvement  upon  the  eight 
operations  that  preceded  it,  and  as  especially  adapted  to'cases  like  his 
own  where  the  foetus  is  dead  and  putrid  and  there  is  danger  of  septic 
matter  escaping  into  the  abdominal  cavity  upon  delivering  it.  The 
subject  of  his  operation  was  a malacosteon  multipara  of  thirty-seven, 
who  had  been  three  days  and  a half  in  labor  and  had  a pulse  of  136. 
After  making  a long  incision  the  uterus  was  drawn  out  and  then 
incised,  the  abdomen  having  been  previously  protected  against  the 
admission  of  fluid  and  the  cervix  constricted.  By  the  I’emoval  of  the 
uterus  and  its  septic  contents  the  woman’s  pulse  was  reduced  after  the 
operation  to  96,  and  by  the  next  day  to  84,  while  the  temperature  fell 
from  102°  to  97°  Fahr.  This  patient,  however,  made  a narrow  cscajie, 
as  her  pulse  on  the  eleventh  and  twelfth  days  reached  140  and  150 
respectively,  and  there  was  a gangrenous  appearance  about  the  abdomi- 
nal wound.  The  result  of  the  case  led  to  the  belief  that  the  modifica- 
tion was  of  value  over  the  original  plan  in  some  cases,  and  to  its  adoption 
by  many  as  a substitute.  The  plan  of  opening  the  uterus  outside  of  the 
abdomen  was  next  adopted  by  Prof.  Chiara  of  Milan  in  Case  13.  Labor 
was  induced  in  the  case  of  a rachitic  dwarf,  4 feet  3J  inches  in  height 
and  twenty-three  years  old,  and  after  it  had  progressed  twelve  hours 
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the  section  was  made.  The  operation  saved  the  cliild,  but  the  mother 
was  lost  through  septic  j)critonitis  on  the  fourth  day.  This  i)ut  an 
end  to  the  plan  in  the  Matei-nity  of  INIilan,  but  iu  many  other  hands  it 
was  quite  a successful  method,  and  eventually  becixme  part  of  the  Sanger 
scheme  of  operating.  As  the  constriction  of  the  cervix  produces 
asphyxia  in  the  foetus,  the  operation  should  be  rapidly  completed 
attci  the  wiic  is  drawn,  and  the  child  taken  in  hand  for  resuscitation. 
J.he  jMiillei  jilan  of  ojjcrating  has  saved  about  half  of  the  cases  sub- 
jected to  it.  i he  uterus  cannot  always  be  turned  out  after  the  long 
incision  is  made,  and  iu  this  event  the  operation  must  be  completed 
with  the  uterus  in  situ. 

T eit’s  Modification. — Not  satisfied  with  certain  features  in  the  Porro 
and  Midler  methods,  in  each  of  which  the  cervical  stump  is  dre.ssed  ex- 
ternally, and  for  reasons  of  safety  contemjilatcd  iu  the  original  design  of 
the  former.  Prof.  Gustav  ^’^eit  of  Bonn,  Germany,  adopted  the  plan  of 
treating  the  stump  as  a pedicle  by  ligating  and  drojijiing  it  into  the  jielvic 
cavity,  and  tried  his  first  experiment  with  it  on  Marcli  21,  1880,  which 
resulted  in  the  death  of  the  jiatient  from  septic  peritonitis  in  seven  days. 
Three  other  ojicrators,  all  within  a jieriod  of  five  Avecks  and  iu  chrono- 
logical order — one  of  them  experinieuting  upon  two  subjects — repeated 
the  same  method,  with  a fatal  result  to  each  Avoman.  Six  months  after 
his  first  trial,  and  after  live  Avoinen  in  all  had  been  lost.  Prof.  A^eit  made 
a .second  attempt,  and  Avas  then  suecc.ssful.  Cases  7,  8,  9,  10,  and  11 
under  the  .same  intrajieritoncal  method  were  all  fatal.  Case  12,  niider 
Dr.  Kabierski,  Jr.,  of  Breslau,  Case  13,  under  Dr.  August  Alartin  of 
Berlin,  and  C^ase  14,  under  Prof.  Fritsch  of  Breslau,  ended  in  recoA^ery. 
But  for  the  increa.sed  measure  of  danger  the  inti-a peritoneal  method  of 
treating  the  stump  in  supravaginal  hysterectomies  Avould  be  for  many 
reasons  preferable  to  the  extraperitoneal,  and  on  this  account  various 
methods  of  treating  the  amputated  portion  have  been  tried  by  differ- 
ent o])eratoi-s  in  the  hope  of  diminishing  the  risk  of  hemorrhage  from 
shrinkage  and  of  septic  poisoning  from  the  drojiped-iu  stump.  The 
amputated  end  has  been  ligated  Avith  silk  in  scA’eral  Avay.s,  and  with  sil- 
ver Avire ; it  has  been  cobbler-stitched ; and  the  peritoneum  has  been 
seAved  OA'cr  the  end  by  numerous  stitches.  It  has  also  been  proposed 
to  turn  the  .stump  into  the  A’agina  to  avoid  the  danger  of  its  presence 
Avithin  the  peritoneal  cavity.  SupraA’^aginal  amputation  of  the  uterus 
is  much  less  under  control  in  a Caesarean  than  in  a non-pregnant  case, 
for  the  rea.son  that  in  the  former  the  cervix  is  greatly  larger,  and 
shrinkage  may  take  place  in  a feAV  days  from  the  size  of  the  Avrist  to 
that  of  a finger,  as  shoAvn  by  the  record  of  the  Prevot  ca.se  of  AIoscoav, 
Russia,  Avhere  the  hemorrhage  repeatedly  recurred  from  the  constricted 
stump,  Avhich  Avas  secured  externally  by  a serre-noeud,  and  Avas  the 
cause  of  the  AA’oman’s  death.  The  causes  of  death  under  the  A^eit 
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modification  liave  been  shown  by  autopsy  to  have  been  mainly  septic 
or  heinoiThagic,  as  might  be  theoretically  presumed.  ^ The  dragging  of 
the  cervix  and  vagina  upon  the  abdominal  cicatrix  is  at  fii’st  a serious 
objection  to  the  extraperitoneal  operation,  and  this  attachment  is  in  the 
way  of  the  expansion  of  the  bladder ; but  in  time  the  tension  is  over- 
come and  the  remnant  of  the  stump  becomes  an  elongated  cord.  The 
much  greater  safety  of  the  original  Porro  plan  of  treating  the  stump 
should  make  it  decidedly  preferable  to  that  of  Veit. 

Other  Minor  Changes.— We  are  all  familiar  now  with  the  applica- 
tion of  the  method  of  Esmarch  to  the  control  of  hemorrhage  in  the 
Cajsarean  operation,  and  especially  as  employed  in  Germany  under  the 
improved  method.  As  Prof.  Carl  C.  Th.  Litzmann  and  Prof.  Esmarch 
both  lived  in  Kiel  ten  years  ago,  it  was  very  natural  as  well  as  wise  in 
the  former  to  make  trial  of  the  elastic  tube  of  the  latter  in  a Porro 
operation  which  he  had  occasion  to  perform  on  June  14,  1878,  and, 
although  the  case  terminated  fatally,  the  result  by  no  means  invalidated 
the  plan,  for  the  patient  had  been  three  days  in  labor  and  was  in  a fever- 
ish, exhausted  state ; besides  which  the  external  os  uteri  was  occluded, 
which  afforded  a lodgment  for  pus  iu  the  cervical  canal,  giving  rise  to 
septic  infection,  and  to  death  on  the  sixth  day.  The  compression  of  the 
cervix  controlled  the  hemorrhage  while  the  uterus  was  contracting,  and 
thus  was  established  the  value  of  the  apparatus  in  laparo-hysterotomy. 

Manual  compression,  also  now  employed  by  some  operatoi’S  in  pref- 
erence to  the  Esmarch  elastic  tube,  was  introduced  by  Dr.  Leon  Oppen- 
heimer  of  Wurzburg,  Germany,  on  July  4,  1880,  iu  a Porro  operation 
that  proved  successful : he  also  made  use  of  Sir  T.  Spencer  Wells’  ova- 
riotomy clamp. 

Effects  upon  IMauacosteon  Subjects. — Although  the  Porro 
operation  is  much  less  frequently  performed  than  it  was  five  years  ago, 
and  has  most  largely  fallen  off  iu  the  maternities  where  it  was  once  often 
performed,  it  is  still  of  value  in  certain  pai’turient  conditions,  such  as 
where  the  uterus  contains  a dead  and  putrid  foetus,  or  where  the 
woman  is  affected  by  a progressive  malacosteon.  Several  years  ago  I 
took  occasion  to  investigate  by  correspondence  the  effects  of  removing 
the  uterus,  ovaries,  and  tubes  iqion  the  health  of  malacosteon  subjects 
who  had  recovered  from  the  Porro  operation,  and  found,  as  I had 
partly  anticipated,  that  in  some  instances  the  bone  disease  had  been 
checked,  and  in  others  entirely  cured,  so  that  after  having  been  partly 
bedridden  they  had  been  restored  to  active  life,  one  woman  taking  care 
of  the  rooms  in  a students’  lodging-house.  Dr.  Fehling  of  Stuttgart 
wa.s  struck  with  the  results  in  three  of  his  own  recovered  cases,  all  hav- 
ing been  cured  of  the  bone  malady,  and  one  who  was  not  far  advanced 
in  the  disease  walking  “perfectly  well.”  From  these  results  I')r.  Fehl- 
ing conceived  the  idea  several  years  ago  of  testing  the  value  of  oopho- 
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rectomy  upon  iion-pregnant  malacosteon  -women  as  a means  of  cure. 
He  has,  I am  informed,  investigated  the  conditions  of  a number  of 
malacosteon  women  who  have  been  benefited  or  cured  by  the  Porro 
mutilation,  and  has  begun  to  put  into  practice  the  plan  of  which  he 
wrote  to  me.  It  is  probable  that  the  removal  of  the  uterine  append- 
ages may  cure  some  cases  of  malacosteon ; but  as  the  disease  sometimes 
attacks  in  a severe  form  women  who  have  never  been  ])rcgnant,  and 
even  men,  it  is  not  likely  that  the  cure  can  be  general.  Dr.  Fehling 
found  that  to  get  the  full  benefit  of  the  Porro  exscction  the  malacosteon 
woman  should  not  be  permitted  to  nurse  her  child.  As  malacosteon 
proves  fatal  in  the  end,  and  is  quite  ])revalent  in  some  sections  of 
Europe,  it  is  important  to  test  the  effect  of  the  only  remedy  that  prom- 
ises to  cure  the  disease. 

Resui.ts  of  the  PoRRO-CiE-SAREAX  OpERATiox. — There  have 
now  been  more  than  232  operations  performed,  and  the  method  has 
been  tested  in  almost  all  the  countries  in  Europe,  in  our  own  country, 
in  India,  and  in  Australia.  In  a few  maternities,  like  those  of  j\Iilan 
and  Vienna,  and  under  a few  .special  operators  of  unusual  skill,  as 
Ih’ofs.  Ereisky  aud  Chiara  and  Dr.  Fehling,  the  rate  of  mortality  has 
been  much  below  the  general  average ; but  take  the  whole  of  the  record, 
and  even  exclude  the  ca.scs  in  which  the  stump  was  dropped  in,  aud  the 
recoveries  fall  far  behind  the  average  of  the  Siinger  operation  in  Ger- 
many. The  general  average  mortality  of  all  the  ca.ses  is  about  50  per 
cent.,  or  about  double  that  of  the  Sanger  cases;  but  exclude  certain 
moribund  and  Veit-managetl  cases,  aud  we  lower  the  percentage  of 
death  to  46.  Under  the  ISIiiller  modification  about  one-half  of  the 
operations  were  successful.  Germany  lost  10  women  out  of  her  first  28 
Porro  operations,  and  12  out  of  her  first  80  Sanger  ojierations.  Austria 
saved  25  women  under  her  first  38  Porro  operations,  or  65  per  cent., 
but  has  not  done  so  well  as  Germany  in  the  Sanger  method,  but  some- 
what better  than  her  own  Porro  record,  having  saved  12  out  of  her 
first  17,  or  70  per  cent.  Italy  out  of  her  first  65  ca.ses  saved  28  women, 
against  the  first  65  Siinger  operations  of  Germany  with  54  women  saved. 
^VT  may  fairly  compute  the  mortality  of  the  Porro  operation  as  double 
that  of  the  Sanger  on  the  general  average,  with  a prospect  of  the  former 
having  a lower  rate  in  the  future.  The  Porro  operations  of  1885-87 
show  a diminishing  fatality. 


Puerperal  Laparo-cystectomy. 

IMore  closely  allied  to  the  Cse.sareau  oj^ration  than  any  other  is 
the  new  exsective  method  of  saving  both  mother  and  child  in  cases 
of  advanced  extra-uterine  ge.station.  To  accomplish  the  abdominal 
delivery  of  a living  aud  viable  extra-uterine  feetus,  so  as  to  save  it 
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alive  witliout  tlie  death  of  the  mother,  has  long  been  the  desire  of  the 
obstetric  surgeon,  but  how  to  do  it  appeared  to  be  a question  of  impos- 
sible solution  until  Dr.  August  Martin  of  Berlin  on  July  9,  1881,  per- 
formed the  fimt  exsective  operation,  and  demonstrated  the  possibility  of 
removing  by  ligation  and  excision  the  whole  abnormal  growth,  so  as  to 
escape  the  dangers  of  hemorrhage  and  septietemia  under  placental  exfoli- 
ation by  not  leaving  any  cyst  or  placenta  to  come  away.  Dr.  Martin’s 
operation  was  not  as  perfect  in  all  jjoints  as  some  that  have  since  been 
])erformed  by  other  men  who  had  cases  of  perhaps  leas  difficulty ; and 
in  consequence  of  what  he  had  to  contend  with  and  of  the  plan  he 
adopted,  the  abdominal  wound  was  many  weeks  in  closing.  But  Dr. 
Martin  was  the  pioneer  in  directing  the  way,  and  now  the  operation 
has  been  brought  to  great  perfection,  so  that  not  only  is  life  saved,  but 
a more  rapid  convalescence  is  secured.  Up  to  the  time  of  Dr.  Martin’s 
operation  there  had  been  but  1 woman  saved  out  of  20  operated  upon 
by  the  former  method  of  cystotomy,  in  which  both  cyst  and  placenta 
were  either  left  intact  or  death  was  hastened  by  peeling  off  the  latter 
from  its  attachments.  With  the  exsective  operation  commenced  a new 
era,  and  5 out  of  11  women  have  recovered.  Of  these  cases,  7 were 
cystotomies,  with  6 deaths,  and  4 were  cystectomies,  without  a death. 
These  four  were  opei-ated  upon  by  Dr.  Martin,  Prof.  J.  Lazarewitch 
of  Kharkof,  Russia  (now  of  St.  Petersburg),  Prof.  August  Breisky  of 
Vienna,  and  Prof.  Joseph  Eastman  of  Indianapolis.  Had  the  other 
six  operators  completely  exsected  the  cyst  and  placenta,  as  was  done  by 
the  two  last,  there  would  doubtless  have  been  a much  lower  rate  of 
mortality.  The  results  of  the  four  operations  have  been  less  fortu- 
nate as  regards  the  children.  The  foetus  in  Dr.  Martin’s  case  had  an 
encephalocele,  and  did  not  respire  on  delivery,  although  the  cord 
pulsated.  In  Prof.  Lazai’ewitch’s  case  the  foetus  lived  twenty-six  days, 
had  two  attacks  of  convulsions,  and  died  of  inanition  ; the  foetus  removed 
by  Prof.  Breisky  lived  nineteen  days  and  died  of  an  abscess  near  the 
umbilicus;  and  that  of  Prof.  Eastman  was  alive  and  well  when  photo- 
graphed at  seventy-three  da}'s.  The  operation  was  i^erformed  on  July 
10,  1888,  at  eight  months  of  gestation,  and  the  patient  made  an  excellent 
recovery.  There  will  be  great  if  not  insurmountable  difficulties  to  be 
met  with  in  some  of  the  forms  of  eetopic  gestation ; but  the  fact  that 
all  of  the  exsective  operations  have  been  thus  far  successful  should  be 
suffident  to  encourage  an  obstetric  surgeon  to  make  trial  of  the  same 
radical  mode  of  operating.  Already  has  this  exsective  plan  of  operating 
borne  valuable  fruit  in  Berlin  and  Copenhagen  in  its  application  to  cases 
before  the  viable  period,  when  the  difficulties  of  the  removal  of  the 
cyst  and  placenta,  particularly  at  four  or  fiv’e  months,  will  generally  be 
found  somewhat  less  than  at  eight  or  nine  months. 

In  performing  the' operation  care  .should  be  taken  to  open  the  cyst  so 
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as  not  to  injure  tlie  placenta,  which  is  often  found  at  the  toj)  of  the  sac, 
\\' hen  the  foetus  has  been  removed  and  the  cyst  is  empty,  the  abdomen 
should  be  very  carefully  cleansed,  so  as  to  expose  to  view  the  attach- 
ments of  the  cyst  to  the  intestines,  omentum,  and  other  contiguous 
parts.  These  should  be  tied  and  separated  until  the  cyst  is  free  above, 
when  the  tedious  exsection  of  it  and  the  placenta  will  comraencc.  In 
Prof.  Eastman’s  case,  which  he  claims  to  have  been  a true  Fallopian 
gestation,  he  was  enabled  to  control  the  hemorrhage  by  clamping,  under 
which  mode  of  compreasion  he  was  able  to  form  a jicdicle,  wliich  he 
cut  olf  and  then  quilted  in  with  a cobbler’s  stitch  of  ii-on-dyed  silk, 
after  which  the  clamp  was  removed  and  the  abdomen  irrigated  with 
hot  water.'  There  was  very  little  shock  under  this  operation,  Avhich 
was  i-apidly  recovered  from,  the  patient  having  her  bowels  moved  on 
the  third  day  and  the  drainage-tube  removed  on  the  fifth. 

This  new  operation  is  made  one  of  additional  interest  because  of  the 
fact  that  death  has  resulted  in  quite  a number  of  instances  from  extra- 
uterine  pregnancy  in  women  of  the  higher  walks  of  life.  Unlike  the 
Caesarean  ojjeration,  which  is  largely  necessitated  by  jioverty,  it  may  be 
required  by  women  in  any  social  position,  although  it  has  rarely  hap- 
pened that  the  fix'tus  has  developed  to  a viable  age,  because  rupture  and 
death  have  usually  occurred.  But  still,  there  are  those  in  this  city 
who  can  recall  to  memory  cas&s  lost  after  the  foetus  was  viable  that 
might  at  this  day,  in  all  probability,  be  saved  like  the  Eastman  case. 
I can  recall  to  my  recollection  the  cases  of  the  wife  of  a banker,  of  a 
merchant,  and  of  a physician  Avho  were  all  the  subjects  of  ectopic  gesta- 
tion, and  no  doubt  Drs.  Thomas  and  Barker  of  New  York  could  add 
several  of  the  same  positions  to  the  record.  It  will  not  be  advisable 
hereafter  to  await  the  death  of  the  foetus,  and  thus  endanger  the 
mother’s  life,  since  the  possibility  of  saving  both  has  been  demonstrated 
and  the  method  of  operating  explained  by  several  obstetric  surgeons  who 
have  become  rcnoA\  ned  by  success. 

Symphysiotomy. 

The  fact  that  the  pelvic  sympln^ses  become  relaxed  during  ge.station, 
and  that  in  rare  instances  the  pubic  bones  are  found  Avidely  separated 
or  even  torn  ajiart  after  severe  labor,  Avas  knoAvn  at  a A’ery  early  j^eriod 
in  the  history  of  medicine.  Hippocrates,  Galen,  Avicenna,  and  others 
taught  that  the  pelvic  joints  opened  in  labor  from  relaxation  of  their 
ligaments.  As  early  as  A.  D.  1319,  Jacques  d’Ambroise,  an  anatom- 
ist of  Paris,  demonstrated  it  on  the  body  of  a Avomau  Avho  had  been 
executed  for  infanticide  a feAV  days  after  delivery.  The  cielebrated 
anatomist  Ycsalius  taught  it  in  1564,  and  Severin  Pineau  Avrote  about 
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it  ill  a woi’k  which  he  published  in  1598,  and  wliich  went  through  many 
successive  editions,  one  of  which  is  known  to  have  fallen  into  the  hands 
of  Sigault  of  Angers,  and  was  no  doubt  the  cause  of  his  turning  special 
attention  to  the  possibility  of  still  wider  opening  the  superior  strait  by 
the  knife — a practicable  feature  that  was  hinted  at  by  Pineau.  The 
train  of  thought  put  iu  action  by  the  reading  of  Pineau’s  book  set 
Jean  Ren6  Sigault,  then  a medical  student,  to  investigating  the  subject 
practically,  wliich  he  did  very  imperfectly  upon  the  bodies  of  several 
women  who  had  died  in  labor,  his  dissections  having  been  made  too 
long  after  death  to  giv'e  a full  idea  of  the  measure  of  pubic  sepai'ation 
attainable  in  a living  parturient  woman.  Had  he  known  of  the  possible 
widening  of  the  incision  to  two  and  a half  inches,  which  he  rated  at  one 
inch,  he  might,  perhaps  have  received  more  attentive  treatment  at  the 
hands  of  his  judges. 

Full  of  his  subject,  Sigault  prepared  a memoir  upon  it,  which  he 
sent  to  the  Royal  Academy  of  Surgery  of  Paris  in  December,  1768. 
Claiming  for  his  operation  a possibility  of  largely  superseding  the 
Caesarean  section,  based  upon  a series  of  trials  by  which  he  could  only 
show,  as  stated,  an  average  pubic  separation  of  an  inch,  his  paper  failed 
of  accomplishing  its  purpose  and  he  was  looked  upon  as  a visionary 
schemer.  Not  convinced,  by  any  means,  of  erroneous  reasoning,  he 
made  his  plan  the  subject  of  his  thesis  at  Augers  in  March,  1773,  and 
subsequently  defended  it  in  Paris,  where  he  applied  for  a license. 

In  1773,  M.  Alphonse  Leroy,  professor  of  obstetrics  in  the  Dcole  de 
IMedecine  of  Paris,  was  led  by  the  claims  of  Sigault  to  repeat  his  experi- 
ments, and,  being  fortunate  at  last  in  obtaining  permission  to  operate  on 
a Mrs.  Brasseur  soon  after  her  death  under  the  care  of  a midwife,  he 
obtained  a pubic  separation  into  which  he  inserted  his  four  knuckles, 
computed  to  measure  2|  inches  Fr.  (about  2J  inches  Eng.)  This  made 
him  a convert  to  the  opinions  of  Sigault,  whose  cause  he  advocated,  and 
with  whom  he  divided  the  responsibilities  and  risks  of  the  initial  opera- 
tion, and  subsequently  its  honors. 

In  1769,  Mrs.  Souchot,  the  wife  of  a soldier,  deformed  by  rickets 
and  measuring  4 feet  f inch  (Eng.)  in  height,  came  under  the  care  of 
M.  Sigault  in  her  first  labor,  who,  finding  her  pelvis  deformed,  called 
in  Dr.  Piet,  by  whom  she  was  delivered  of  a dead  foetus  with  a quite 
elongated  head  after  a moderate  degree  of  traction  on  its  bodv.  On 
May  2,  1771,  assisted  by  Drs.  Thevenot  and  Coutouly,  he  delivci’ed 
her  by  the  crotchet  of  a second  foetus.  The  third  child  -was  at  eight 
months,  and  extracted  by  the  crotchet  w'ith  less  difficulty.  On  Easter, 
1775,  Dr.  Sigault  had  the  advice  and  counsel  of  eleven  accoucheurs, 
only  one  of  whom,  Thouret,  was  willing  that  he  should  operate  by 
])ubic  section  : the  foetus  presented  by  the  hands ; the  feet  were  brought 
down,  and  five  or  six  accoucheurs  pulled  in  succession  until  in  three- 
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quarters  of  an  hour  the  elongated  head  was  brought  tlirough  as  at  the 
first  labor. 

On  September  30, 1777,  Mi-s.  Souchot  was  in  labor  for  the  fifth  time, 
and  Di'.  Siganlt  called  in  Prof.  Leroy,  who  agreed  to  divide  with  him 
the  responsibility  of  the  proposed  delivery  by  pubic  section  and  assist 
him  in  it.  Dr.  Siganlt  accordingly  operated  on  October  1st, 'and  Prof. 
Leroy  delivered  by  the  presenting  feet  a living  male  child,  the  whole 
operation  requiring  not  more  than  four  or  five  minutes.  The  case  Avas 
reported  at  the  meeting  of  the  Faculty  of  Medicine  held  on  the  evening 
of  the  day  of  operation,  and  a commission  was  appointed  at  the  request 
of  Dr.  Siganlt  to  examine  the  woman  and  watch  the  progre.«s  of  her 
convalescence.  The  patient  made  a very  slow  recovery,  and  evidently, 
from  the  record,  Avas  in  a disgusting  condition,  being  deluged  Avith  urine 
from  a Avonnd  made  in  the  urethra  by  carrying  the  incision  Avith  the 
scalpel  too  far  through  the  lAubic  arch.  This  accident  A\'as  long  over- 
looked, and  the  Avound  resulted  in  a urinary  fistula  Avhich  remained 
])ermauent  and  leaked  except  Avhen  she  Avas  in  a sitting  position.  She 
became  Aveak  and  emaciated,  and  from  Avant  of  a jwoper  appliance  for 
keeping  the  pubic  bones  in  juxtaposition  they  Avere  many  A'veeks  in  be- 
coming reunited.  At  last  she  A\-as  Avell  enough  to  be  presented  at  a 
meeting  of  the  Faculty  of  INIedicine,  and  great  honors  Avere  done  to  the 
operator  and  his  assistant  in  the  form  of  granting  a decree  and  the 
presentation  of  medals : the  dean,  under  instruction,  petitioned  for  the 
granting  of  pensions  from  the  CroAvn  to  the  operator  and  patient; 
which  Avas  accordingly  done.  This  bcstoAA'al  of  honors  created  much 
excitement  in  medical  circles  in  Paris,  and  parties  Avere  formed  in  faAmr 
of  and  antagonistic  to  the  neAv  operation,  Avhich  Avas  praised  overmuch 
on  one  side  and  somewhat  underrated  on  the  other. 

The  A'alue  of  symphysiotomy  as  a substitute  for  the  Ca?.sarean  section 
Avas  far  from  being  satisfactorily  established  by  the  result  in  the  Souchot 
case.  Drs.  Sigault  and  Leroy  claimed  that  the  sacro-pubic  diameter 
under  instrumental  measurement  AA^as  established  to  be  2|  inches  Fr. 
(about  2J  in.  English),  AA’hile  Piet,  LauA’erjat,  and  Boudelocque  stated 
that  there  Avas  a little  to  the  left  of  the  sacral  promontory  a Avork- 
ing  space  of  3 inches  for  the  bi-parietal  diameter  of  3|  inches  to  pass 
through.  Dr.  Piet,  who  delivered  the  firat  child  by  the  feet,  stated 
that  it  Avas  a larger  one  than  the  fifth,  notwithstanding  which  he  had 
experienced  no  greater  difficulty  in  its  extraction  than  he  had  had  in  the 
cases  of  a number  of  other  women  Avho  had  subsequently  given  birth 
to  living  children.  The  fact  is,  that  Mrs.  Souchot  had  an  a.symmetrical 
pelvis,  Avith  the  sacral  promontory  deflected  to  the  right,  and  the  more 
open  portion  of  the  superior  strait  AA'as  to  the  left  of  it : her  loAver  pel- 
vis was  ample  for  the  birth  of  a fully-developed  living  child.  Had 
her  superior  strait  been  a reniform,  symmetrical  one  of  2f  m.  conj. 
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(Eng.),  tlie  rapid  delivery  of  the  fcjetus  would  have  probably  produced 
its  d°'ath  and  iiave  done  injury  to  the  sacro-iliac  synchondroses.  The 
case  was  by  no  means  a typical  one  for  a 2J-inch  conjugate  and  a rapid 

delivery.  i i -n 

The  public  excitement  produced  by  the  result  to  mother  and  cmld 

under  tlie  initial  operation  occasioned  the  production  of  many  critical 
monographs,  and  numerous  tests  were  made  upon  the  dead  subject; 
whicli  experiments,  being  usually  tried  too  long  after  death,  weie  en- 
tirely unreliable.  Little  attention  was  paid  to  the  gains  in  the  trans- 
vei-se  and  oblique  diameters,  the  whole  being  directed  to  the  small  frac- 
tion that  might  be  added  to  the  true  conjugate  by  each  inch  of  pubic 
separation.  The  possibility  of  a wide  separation  without  laceration  of 
one  or  both  sacro-iliac  synchondroses  was  denied  on  the  fallacious  post- 
mortem experiments  instituted  upon  the  too  rigid  body  ; and  it  was  not 
until  the  Avhole  excitement  had  subsided  that  proper  and  satisfactory 
tests  were  made  and  relied  upon.  Drs.  Gii’ard  of  Paris  and  Ainsiaux 
of  Li6ge,  in  1800  and  1811  re.spectively,  turned  their  attention  to  the 
test  as  made  by  Prof.  Leroy  in  1774  upon  a woman  recently  dead  in 
labor ; and  the  latter  obtained  as  high  as  3 inches  under  the  same  cir- 
cumstances, but  failed  to  get  more  than  IJ  to  IJ  where  the  woman  had 
been  dead  thirty-six,  thirty-eight,  forty-eight,  or  fifty-four  hours.  Dr. 
Girard  had  met  with  similar  results. 

Symphysiotomy  was  largely  original  with  Sigault,  so  far  as  it  was 
intended  to  be  ai)plied  to  the  living  woman,  but  it  had  been  performed 
after  death  more  than  a century  earlier.  Dr.  Jean  V.  C.  Delacourvee 
of  France,  when  practising  in  'Waivaw  in  1655,  thus  delivered  a woman 
of  forty-eight  who  had  died  after  a labor  of  four  days;  and  Prof.  Jos. 
Jacqiies  Plenck  of  Buda,  Hungary,  in  1766  repeated  it  for  the  libera- 
tion of  a locked  head,  found  in  making  a post-mortem  Cte-sarean  sec- 
tion. It  does  not,  however,  appear  to  have  entered  into  their  minds 
that  such  an  operation  might  be  of  value  during  the  life  of  the  subject. 
Pineau  appears  to  have  been  the  only  one  before  Sigault  who  ever  enter- 
tained such  a thought,  and  he  is  believed  to  have  been  scared  at  the  sug- 
gestion. 

After  Sigault’s  operation  on  Mrs.  Souchot  became  known  in  Europe 
there  were  many  to  repeat  the  experiment,  and  in  1778  no  fewer  than 
eleven  jmbic  sections  were  made  in  Prussia,  France,  Belgium,  and  Bava- 
ria. Of  the  11  women,  5 died,  and  all  of  the  children  perished  but  1 : 
in  but  2 women  was  the  sacro-pubic  diameter  as  .short  as  in  the  Souchot 
case,  and  botli  died.  In  Case  8,  under  Prof.  Guerard  of  Diis.seldorf, 
the  mea.sure  was  the  same  as  in  Mrs.  Souchot’s,  and  the  feet  likewise 
presented.  Mark  the  contrast : one  leg  was  pulled  off;  cranium 
opened  ; delivery  jjartly  by  crotchet,  and  finall}'  by  the  natural  forces ; 
operation  and  delivery  eight  hours;  woman  died  in  eleven  days.  Four 
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of  the  five  women  lost  are  noted  as  having  died  of  gangrene  of  the 
genitalia;  the  cause  of  death  in  the  fifth  is  not  stated. 

The  eleventh  and  last  case  of  1778  was  the  fifth  and  last  of  Dr. 
Sigault’s  own  operations,  and  occasioned  as  much  unfavorable  reflection 
as  the  first  gave  him  reputation.  Mrs.  Vespres  was  a dwarf  of  thirty 
inches  in  height  (about  2 feet  8 inches  Eng.),  with  a seriously  deformed 
pelvis,  and  had  always  walked  upon  crutches,  Avho  came  under  the  obser- 
vation of  Dr.  Sigault  several  mouths  prior  to  her  labor,  and  was  decided 
by  him  to  have  a sacro-pubic  measurement  of  2 inches.  When  in  labor 
on  November  15, 1778,  and  examined  under  the  disadvantages  of  a foot 
presentation  by  the  fingers,  the  accoucheurs  Coutouly  and  Lauverjat  were 
of  the  opinion  that  she  had  2J  inches  (2|  Eng.)  in  the  conjugate,  and  on 
account  of  her  asymmetrical  contracted  pelvis  advised  the  Ctesarcan  sec- 
tion, believing  that  the  pubic  section  must  prove  fatal  to  the  foetus. 
Being  opposed  in  opinion  by  four  other  consultants,  who  sided  with 
Sigault,  she  was  delivered  by  him  under  symphysiotomy,  after  the  em- 
ployment of  much  force,  of  a moribund  foetus  twenty  inches  in  length. 
The  mother  died  in  great  suffering  five  days  later,  and  a careful  autopsy 
showeol  a lacerated  gangrenous  perineum,  a gangrenous  vagina,  and  a 
sejjaratiou  of  the  ilium  from  the  sacrum  on  the  right  side,  with  the 
periosteum  detached  ; a partial  mortification  of  the  uterus  and  bladder, 
with  a collection  of  sauious  pus  beneath  the  muscles  of  the  left  iliac 
fossa.  The  sacro-pubic  measurement  was  found  to  be  only  22  lines 
Fr.  (about  2 inches  Eng.). 

The  disa.strous  result  of  this  attempt  to  make  his  pubic  section  a 
substitute  for  the  Caesarean  operation  in  an  extreme  case  of  pelvic 
deformity  checked  the  ardor  of  Sigault  to  such  a degree  that  he  subse- 
quently declined  to  operate  in  a case  having  a 2f  inch  (Eng.)  conjugate. 
In  fact,  he  closed  his  career  as  an  operator  with  this  case,  having  saved 
4 out  of  5 women  in  thirteen  months,  and  lost  4 out  of  5 of  their 
children. 

In  1779  the  failures  of  the  fii-st  year  began  to  affect  the  popularity 
of  the  operation,  and  the  number  fell  ofF  to  five,  under  which  all  of 
the  women  and  two  of  their  children  were  saved.  Prof.  Alphonse 
Leroy  took  up  the  work  abandoned  by  Sigault,  and  ojwrated  also  five 
times — viz.  twice  each  in  1779  and  1785,  and  once  in  1804.  He  ■\\as 
more  .successful  than  his  colleague,  saving  4 women  and  3 of  theii  chil- 
dren. All  of  the  cases  had  sacro-pubic  measures  above  2|-  in.  (Eng.) 
but  one,  and  that  was  fatal.  Two  were  over  3 inches,  one  being  3J 
(Eng.),  and  a third  was  2^  in. 

In  1780  there  were  2 cases;  in  1781,  3 ; and  1782, 1,  in  all  Europe. 
In  several  sub.sequent  years  there  was  as  high  as  4,  but  there  was  a 
gradual  decline  until  the  operation  died  out  for  a time  in  1858.  Prior 
to  its  revival  in  Naples  in  1866  there  were  86  operations  in  eighty-eight 
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years,  35  of  wliioli  were  in  the  first  decade.  In  1781  the  operation  was 
introduced  into  Italy  by  Dr.  Antonio  Lavagiiigno  of  Genoa,  and  into 
Naples  in  1787  by  Prof.  Domenico  Ferrara,  who  performed  it  at  its 
present  centre,  the  Hospital  for  Incurables.  In  1818  it  began  an 
almost  exclusive  career  in  Naples,  there  having  been  since  that  date  but 
four  Italian  operations  performed  in  other  cities,  as  far  as  I can  a.scer- 
tain,  and  but  one  in  any  other  country  (Holland,  in  1830).  This  has 
arisen  from  the  fact  that  there  is  an  abundance  of  cases  of  pelvic 
deformity  to  be  delivered,  and  that  but  2 out  of  27  women  recovered 
after  the  CiEsarean  operation  between  1791  and  1875  in  that  city, 
although  all  of  the  children  were  exti-acted  alive. 

DUtribulion  of  Cases. — Idle  86  cases  are  credited  to  the  following 
countries : viz.  Italy,  39 ; France,  32  ; Holland,  6 ; Belgium,  4 ; Prussia, 
2 ; Bavaria,  1 ; Spain,  1 ; and  England,  1 = 86.  The  results  of  the 
operations  are  as  follows:  Women  recovered,  57;  died,  29;  children 
extracted  alive,  29 ; moribund,  7 ; dead,  45 ; condition  not  mentioned, 
5.  France  saved  22  women  out  of  32,  and  lost  25  children ; Italy 
saved  25  out  of  39  women,  and  15  of  their  children.  A very  marked 
contrast  to  these  results  will  be  shown  when  we  come  to  record  the 
operations  performed  in  Naples  since  the  revival  of  symphysiotomy  in 
1866. 

Sigault  performed  the  first  pubic  section  with  an  ordinary  long- 
pointed  dissecting  scalpel,  hence  his  cutting  one  crus  of  the  clitoris  and 
the  urethra.  The  probe-pointed  bistoury  next  came  into  use  for  the 
section  of  the  ligamentous  portion  after  opening  the  mons  Veneris  with 
a scalpel.  Then  a short  incision  was  made  above  the  pubes,  the  bistoury 
pa.sscd  down  behind  it,  and  the  bones  separated  from  below  upward 
and  within  outward,  as  is  done  at  the  present  day.  The  knife  now  in 
use  is  a strong,  sickle-curved,  probe-pointed  bistoury,  known  as  the 
falcetta  of  Galbiati,  from  its  inventor.  Prof.  Gennaro  Galbiati,  who 
performed  the  operation  of  Sigault  (1815-40)  sixteen  times,  saving  8 
women  and  4 children,  being  one  of  the  accoucheurs  of  the  Ospedale 
dei  Incurabili  of  Naple.s.  The  invention  of  the  knife  is  much  more  to 
his  credit  than  the  murderous  operation  known  as  bi-pubiotomy,  which 
he  made  trial  of  upon  a dwarf  3|  feet  high  on  March  30,  1832,  having 
a conjugate  of  only  1 inch.  In  order  to  widen  the  pelvis  antero-pos- 
teriorly,  so  as  to  make  room  for  the  foetus  to  pass,  he  cut  through  the 
horizontal  and  descending  rami  of  the  os.sa  pubes  subcutaneously  with 
a chain  sjiw.  He  sueeeeded  in  deliv’ering  the  woman  of  a dead  foetus, 
but  in  doing  so  severely  cut  the  opposing  soft  parts  with  the  sharp  edges 
of  the  sawn  bones,  as  may  be  readily  inferred.  The  patient  died  in 
great  suffering  four  days  later  of  gangrene  of  the  vulva,  vagina,  and 
adjaeent  tissues.  Strange  at  it  may  appear.  Dr.  Nanziante  Ippolito 
tried  the  same  exi)cdient  in  the  Hospital  for  Incurables  in  the  winter 
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of  1842-43,  with  a similar  result;  and  a receut  writer  has  pro^wsed 
the  same  operation. 

As  the  raehitie  pelvis  is  often  asymmetrical,  it  is  important  to  cut  the 
syin])hysis  according  to  its  central  line  of  direc-tion.  In  several  cases 
on  record  the  knife  was  made  to  slice  off  a piece  of  one  ])ubic  hone,  as 
was  once  done  by  Prof.  Leroy  in  a subject  that  subsequently  died  of 
gangrene  of  the  intrapelvic  parts.  The  exsection  of  a bone-fragment 
retards  the  proce.ss  of  healing,  as  the  piece  may  become  carious  and  be 
discharged  or  require  removal.  In  the  oblique  ])clvis  of  Xaegele, 
where  one  sacro-iliac  symphysis  is  ankylosed,  or  in  that  of  Robert, 
where  both  are  so  united,  the  operation  is  impracticable.  It  also  is 
inai)plicable  in  atro])hy  of  one  ilium  with  ankylosis  due  to  early 
coxalgia,  with  consolidation  of  the  hip-joint,  the  superior  strait  being 
D-shaped. 

It  is  impossible  now  to  secure  a record  of  all  the  cases  of  symphysi- 
otomy belonging  to  the  fii-st  periml — i.c.  1777  to  1858 — although  my 
record  is  ixs  full  as  that  of  any  collection  of  cases  made  at  an  early  dav. 
In  1806,  Penchienati  and  Brugnone  stated  that  there  were  34  operations 
from  1777  to  1785,  with  23  mothers  and  11  children  saved.  Baude- 
locque  collected  25  for  the  first  five  years : these  we  now  have.  In 
1841,  Dr.  Fleetwoofl  Churchill,  Avith  his  usual  inaccuracy,  gave  the 
number  of  operations  as  49  and  deaths  at  16,  Avhen  he  should  have 
found  78,  Avith  26  deaths.  Although  there  must  have  been  an  abun- 
dance of  material  in  Naples  for  the  operation,  it  fell  off  to  such  a 
degree  in  numbers  that  in  the  thirty  yeai'S  from  1828  to  1858  there 
Avere  only  19  cases,  11  of  Avhich  AAX're  under  one  and  the  .same  ojierator. 

I have  thus  carefully  draAvn  iqi  the  history  of  the  rise  and  decline  of 
symphysiotomy  in  Avhat  may  be  denominated  its  fir.d  and  have 

not  failed  to  record  the  measure  of  its  fatality  to  the  Avomen  ojAcrated 
on,  Avhich  is  only  exceeded  by  that  of  the  hastily-delivered  children. 
There  is  nothing  in  the  re.sults  attained,  Ave  .should  think,  to  induce  any 
one  to  revive  the  operation  in  the  hope  of  largely  reducing  the  j)ropor- 
tion  of  deaths  in  both  mothers  and  children,  and  it  required  eA'en  more 
boldnass  and  .self-confidence  to  do  this  than  it  did  for  Dr.  Sigault  to 
perform  the  first  operation  in  the  hope  of  saving  Mrs.  Souchot  and  her 
foetus.  Still,  it  Avas  done  under  Profcs.sors  iMoiCsani  and  Noam,  and  Ave 
have  noAV  to  record  the  marvellous  revolution  in  results  attained  by  the 
oj)cration  under  its  .second  period. 

Second  Period. — In  the  last  decade  of  symphysiotomy  in  Naple.s, 
closing  Avith  1858,  the  operations  amounted  to  only  5,  saving  4 AA'omen 
and  3 children.  It  is  generally  sup|ioscd  that  in  the  next  eight  years 
preceding  the  “ resurrection  ” of  the  operation,  as  Prof.  Mangiagalli  of 
Catania  calls  it,  there  Avere  no  ca.ses  in  all  Italy;  but  my  friend  and 
correspondent,  the  late  Dr.  Cesare  Belluzzi  of  Bologna,  Avrotc  me  that 
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he  had  operated  in  1863  and  1865,  with  fatal  results  to  the  two  women, 
but  saving  the  children.  The  first  died  of  pneumonia,  with  gangrene 
of  the  symphysis  pubis,  in  thirteen  days,  and  the  second  of  peritonitis, 
having  an  uninjured  pelvis,  in  six  days.  There  were  then  in  all  Italy 
7 operations  in  twenty  years  prior  to  January  5,  1866,  and  there  have 
been  no  fewer  than  70  in  the  twenty  years  commencing  with  tliat  date. 
The  7 operations  saved  4 women  and  5 children,  and  the  70,  53  women 
and  55  children,  40  women  and  41  children  having  been  saved  out  of 
the  first  50  in  the  Ospedale  dei  inenrabili  of  Naples  between  the  date 
given  and  the  close  of  1880.  These  50  operations,  saving  80  pei  cent, 
of  the  women  and  82  per  cent,  of  the  children,  fairly  represent  the 
possibilities  of  symphysiotomy  when  judiciously  undertaken  and  skil- 
fully performed. 

In  view  of  the  former  record  of  the  Sigaultian  operation  and  its 
reputation  as  a surgical  failure,  its  present  local  status  appeai-s  almost 
incredible.  Still,  here  are  the  facts,  taken  for  me  from  the  hospital 
record  and  attested  by  Profs.  Morisani  and  Novi  in  their  monographs 
on  the  operation.  As  in  the  Sanger  Caesarean  operation,  so  in  this, 
there  is  a remarkable  connection  between  foetal  and  maternal  mortality 
— not  so  marked  in  cases  of  pubic  .section  as  in  the  Caesarean,  but  still 
there  is  the  relative  diminution  of  death-rate.  There  is  also’  this  that 
does  not  so  readily  appear : the  woman  is  less  injured  than  formerly 
by  pelvic  strain  ; has  a better  and  more  rapid  convalescence,  less  lame- 
ne.ss,  and  better  subsequent  health.  Under  the  original  .system,  of 
turning  and  rapidly  delivering  the  foetus,  not  only  was  the  life  of  the 
child  endangered  by  the  traction,  but  the  sudden  opening  of  the  pelvis 
strained  the  sacro-iliac  synchondro.ses,  giving  rise  to  serious  if  not  fatal 
results ; hence  inflammations  ending  in  gangrenous  de.struction  of  pelvic 
organs  and  tissues  and  the  formation  of  absce.s.ses.  By  the  improved 
method,  according  to  the  direction  of  Morisani,  the  force))s  will  only 
be  required  in  about  one-fourth  of  the  vertex  case.s,  and  the  others 
should  be  permitted  to  deliver  themselves ; turning  ought  to  be  avoided 
where  the  head  can  be  made  to  engage  in  the  superior  strait.  Of  the 
first  50  cases  since  1866,  45  were  presentations  of  the  vertex,  and  41 
of  the  children  were  delivered  alive.  The  other  5 deliveries  were  by 
the  feet,  and  every  foetus  was  lost ; 3 were  breech  presentations,  and  2 
were  of  the  right  shoulder. 

In  the  next  tabular  record  (18  cases)  of  the  .same  hospital  we  find 
marked  departures  from  the  above  carefully-considered  rules,  and  an 
increase  of  the  dcath-i-ate  from  20  to  over  40  per  cent,  in  the  women. 
Uiere  were  1 7 presentations  of  the  vertex,  and  1 of  the  feet ; 1 3 of 
the  former  were  delivered  by  the  forceps,  with  the  loss  of  7 women 
and  1 child  ; 2 vertex  ca.ses  were  delivered  by  turning,  losing  1 woman 
and  both  children,  and  2 children  were  de.stroycd  by  instruments,  1 


278 


THE  CHSSAEEAN  OPERATION,  ETC. 


before  and  the  other  after  tlie  operation.  Under  the  head  of  “obser- 
vations’’ Prof.  Morisaiii  lias  inai’ked  opposite  3 cases  ^‘operation  unjus- 
tifiable.” If  the  foetus  is  hurriedly  drawn  into  the  world,  it  is  safer 
for  it  to  be  extracted  with  the  forceps  than  by  the  feet ; but  it  is  far 
safer  for  the  mother,  if  possible,  to  be  delivered  slowly  and  by  her  own 
natural  forces  than  by  either.  The  chief  danger  to  the  woman  appeai-s 
to  lie  in  a rapid  forcible  extension  of  the  sacro-iliac  ligaments;  the 
same  accomplished  by  slow  degrees  is  attended  with  less  risk. 

Since  the  revival  of  symphysiotomy  in  Naples  twenty-two  years  ago 
there  have  been  76  operations  in  that  city,  and  1 in  Asti,  under  which 
58  women  and  69  children  Avere  saved.  These  with  the  cases  (86)  of 
the  first  jieriod  make  163  0]>erations,  with  115  women  and  88  children 
saved;  115  of  the  entire  number  belonging  to  Italy  alone,  and  48  to 
the  rest  of  Europe. 

In  1867,  Prof.  Enrieo  Jacolucci  of  Naples,  who  performed  the  last 
three  operations  of  the  fii’st  ])eri(Kl,  j)roposed  a combination  betAvcen 
the  introduction  of  premature  labor  and  the  operation  of  pubic  section 
in  one  class  of  extremely  deformed  cases,  and  between  tlie  same  and 
craniotomy  or  cephalotripsy  in  another  and  still  more  deformed  class. 
Acting  uj)on  these  suggestions.  Prof.  Novi  has  several  times,  to  avoid 
the  Caesai’ean  section  with  its  great  fatality  in  Naples,  combined  sym- 
])hysiotomy  and  cmniotomy  ; and  Prof.  jNIorisani  relates  a very  remark- 
able experience  in  the  association  of  the  introduction  of  premature  labor 
Avith  section  of  the  pubes.  Prof.  Novi  induced  labor  in  the  seA’enth 
month  Avhere  the  conjugate  meiisured  54  mill.  (2^  in.  Eng.).  Unfor- 
tunately, it  Avas  a shoulder  presentation,  and  the  foetus,  being  delivered 
by  turning,  lived  but  an  hour:  the  Avoman  recovered  in  fifty  days.  In 
a second  ca.se  theAA'oman  fell  in  labor  at  full  term,  having  a sacro-pubic 
measurement  of  49  mill,  (less  than  2 in.  Eng.),  and  the  foetus  Avas  dead. 
Here  the  syni])hysis  Avas  o])ened,  the  head  perforated  and  crushed,  and 
delivery  then  comjdeted.  The  AVoman  recovered  in  forty-tAvo  days. 

The  ca.se  of  Prof.  IMorisani  is  one  of  unusual  intere.st  and  requires  a 
more  detailed  statement.  Lucia  Esposito,  a rachitic  dwarf,  aged  twenty 
years,  3 feet  7f  inches  high,  conjugate  2.j^  inches  (54  cm.)  entered  the 
Clinica  0.stetricia  on  May  15,  1880,  in  the  seA’enth  month  of  her  preg- 
nanev.  The  extent  of  her  deformity  being  ascertained,  it  AA’as  deter- 
mined to  bring  on  labor  in  the  firet  AA'eek  of  the  eighth  month.  'Ihis 
Avas  done  on  June  9th,  and  on  the  11th,  Avhen  sufficiently  ad\’^anced, 
the  pubes  Avas  opened.  Head  pre.sented  in  first  position  of  A’ertex ; 
began  to  descend,  pas.scd  into  the  jichdc  caAuty,  was  delayed  at  the 
])erineum,  and  finally  e.scapcd  by  the  A'ulA’a.  Foetus  began  to  breathe 
regularly  ; it  measured  1 5^-  inches  long  and  Aveighed  4^  ])ounds ; occipito- 
frontal diameter,  3^  inches;  occipito-mental,  4f ; biparietal,  3 inches 
(7.5  cm.) ; and  bitemporal,  2|  iuches.  Child  Avheu  tliree  days  old  Avas 
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sent  to  a foundling  hospital.  The  wound  was  dressed  with  a compress 
kept  moist  by  a drainage-tube  leading  from  a vessel  of  hsemostatic  water, 
and  by  the  end  of  a week  the  pelvis  was  fixed  in  an  immovable  apparatus 
with  an  opening  over  the  wound.  Union  was  complete  in  thirty-four 
days,  and  in  forty  days  she  left  her  bed,  being  soon  afterward  ready  to 
be  presented  at  the  clinic,  having  no  pain  or  inconvenience  in  walking. 
Photographic  pictures  of  this  woman,  presented  by  me  to  the  Col- 
lege of  Physicians  of  Philadelphia,  fully  attest  the  character  of  her 
deformity. 

Symphysiotomy  cannot  take  the  place  of  the  Csesarean  section  and 
its  modifications  except  to  a very  limited  extent.  It  has  a range  of 
only  a fraction  over  half  an  inch.  By  common  consent  of  the  best 
operators  the  minimum  conjugate  for  safe  delivery  has  been  fixed  at  67 
millimeters,  or  2f  inches,  and  the  maximum  in  68  cases  in  Naples  was 
81  mill,  or  inches.  There  were  2 operations  at  61  mill.  (2Jg-  in.), 
1 at  66,  18  at  67,  1 at  68,  4 at  69  (2f  in.),  20  at  74  (2|f  in.),  and  20 
at  81  mill.  Of  the  first  60  cases  there  were  10  deaths — viz.  5 out  of 
15  having  a conjugate  of  2f  inches;  4 out  of  15  where  it  measured 
2|f  in. ; and  only  1 out  of  13,  where  the  c.  v.  was  3^  inches.  In  the 
second  record,  of  18  cases  with  8 deaths,  there  seems  to  have  been  little 
connection  between  the  measure  of  deformity  and  rate  of  mortality — 
c.  V.  67  mill.,  3 -cases,  no  death;  c.  v.  68  mill.,  1 fatal;  c.  v.  74  mill., 
5,  deaths  2 ; c.  v.  81  mill.,  7 cases,  4 deaths. 

Causes  of  De.ith. — These  are  quite  different  from  those  under  the 
first  period : Metro-peritonitis,  3 — 1 after  four  days’  labor ; septic 
metro-peritonitis,  1 ; peritonitis,  2;  iliac  phlegmon  and  metro-peritonitis, 
1 ; endocarditis  in  twenty-four  days,  1 ; endocarditis  and  diphtheritic 
vaginitis,  1 ; pelvic  tumor  and  long  labor,  1 ; hemorrhage  from  uterine 
inertia,  1 ; puerperal  infection,  parametritis,  pelvic  abscess,  tetanus,  1 ; 
gangrenous  endometritis,  1 ; exhaustion  from  long  labor  and  repeated 
aj)plications  of  the  forceps,  1 ; not  stated,  4 = 18. 

Method  of  Operating. — Cleanse  the  genitalia  and  vagina  with  a 
wash  of  bichloride  of  mercury,  1 part  to  2000;  shave  the  mons  Veneris; 
ascertain  the  centre  of  the  symphysis  pubis  by  finding  the  spines  of 
the  ossa  pubes  and  the  intermediate  point  between  them ; make  a 
vertical  incision  of  about  an  inch  in  length,  down  to  the  suprajmbic 
centre;  introduce  the  blade  of  a Galbiati  knife  behind  the  symphysis 
and  force  down  its  pi’obc-pointed  end  until  it  can  be  felt  under  the 
pubic  arch ; then  raise  the  handle  and  cut  from  below  upward  and 
from  within  outward  until  the  bones  give  way  and  begin  to  separate. 
If  the  head  pre.sents,  allow  the  woman  to  deliver  herself  if  she  can ; 
if  too  feeble  in  power,  aid  gently  with  a Davis  or  a Sawyer  forcejis,  as 
these  have  blades  which  occupy  but  little  space  when  applied.  After 
the  delivery  is  accomifiished  sew  up  the  suprapubic  wound  and  bring 


280 


THE  CHSSAREAN  OPERATION,  ETC. 

the  separated  pubic  bones  together  by  long  strips  of  adhesive  jdaster 
raised  from  the  mous  Veneris  by  a roll  of  bandage  placed  upon  either 
side.  When  the  vound  is  healed  put  on  an  immovable  apparatus  for 
fixing  the  pelvis.  Treat  the  patient  aseptically,  as  after  an  ordinary 
parturition,  for  the  purpose  of  avoiding  metro-peritonitis,  the  most  fre- 
quent cause  of  death. 

Symphysiotomy  has  never  been  performed  in  the  United  States,  but 
there  is  no  reason  vhy  it  should  not  be  as  an  alternate  to  craniotomy. 
Pelvimetry  carefully  performed  may  show  that  a i^elvis  is  just  a little 
too  small  for  the  passage  of  a living  child  in  a woman  already  in  labor. 
Craniotomy  may  be  ])erformed  without  very  great  risk,  as  the  head  will 
require  but  a moderate  reduction  in  size  to  enable  it  to  jjass.  The 
forceps  does  not  answer,  as  it  cannot  make  a sufficient  reduction  and 
the  head  is  strongly  ossified.  The  experience  under  skilled  hands  in 
Naples  shows  that  in  just  such  cases  symphysiotomic  delivery  resulted 
in  death  from  metro-peritonitis  in  only  1 subject  out  of  13,  a Avomau 
of  forty  who  had  been  four  days  in  labor.  Is  there  not  an  occasional 
case  in  our  country  Avhere  the  value  of  the  life  of  the  foetus  is  worth 
this  degree  of  risk  ? A justo-minor  pelvis  may  be  found  in  a lady  Avho 
is  very  anxious  for  the  birth  of  a living  child  : she  is  too  fiir  advanced 
in  gestation  to  be  delivered  prematurely;  in  fact,  maybe  already  in 
labor.  Will  you  destroy  her  foetus  or  o])cn  her  pubes  subcutaneously 
and  let  her  deliver  herself?  Dr.  Robert  Barnes  of  Ijondon  claims  that 
the  women  are  crij)pled  for  life  by  the  operation.  Prof.  Ottavio  Mori- 
.siuii,  who  is  a much  higher  authority,  has  Avritteu  me  quite  the  opposite. 
He  says : “ The  immovable  dressing  secured  the  firm  union  of  the 
symjdiysis  pubis  in  all  the  cases  that  recovered,”  and  “ that  the  Avomen 
had  good  health  after  the  operation  that  “ phlegmasia  dolens  did  not 
occur  in  any  of  the  50  Avomen,”  and  that  A-esico-A’aginal  fistula  occurred 
in  but  1 case,  Avhich  Avas  easily  cured  by  au  operation.  “The  separa- 
tion of  the  pubes  in  these  50  cases  amounted  to  50  mill,  (about  2 inches), 
Avhich  Avas  obtained  Avithout  any  effort  and  without  producing  any  lesion 
of  the  sacro-iliac  synchondroses.”  The  operation  is  a less  formidable 
one  to  a Avoman  than  gastro-hysterotomy,  Avhich  does  not  seem  to  be 
justified  under  the  amount  of  deformity  named.  In  the  Porro  and 
Sanger  operations  of  Europe  the  sacro-pubic  diameter  has  generally 
been  computed  at  2J,  2J  inches,  or  less,  and  the  degree  of  pelvie 
deformity  has  but  little  to  do  Avith  the  final  result  of  the  case.  But 
Avith  symphysiotomy,  on  the  contrary,  much  must  depend  uiiou  the 
length  of  the  true  conjugate,  and  Avith  proper  care  and  skill  the  risk 
Avill  diminish  as  the  AA’orking  space  in  the  pelvis  increases.  The  greater 
the  disprojiortion  betAA^een  the  size  of  the  foetal  head  and  pelvis,  the 
greater  must  be  the  strain  upon  the  sacro-iliac  connections,  and  vice 
versd.  Hence  the  vital  importance  of  malting  an  accurate  measure- 
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ment  of  the  pelvis  before  deciding  upon  tlie  practicability  and  pro- 
spective risk  of  the  oj^eration.  As  a very  small  woman  may  bear  a 
large  fmtus  with  an  overgrown  head,  there  is  always  an  additional 
difiicultv  to  be  considered  in  the  fact  that  the  size  of  the  head  cannot 
be  estimated  before  birth,  d.he  prognosis,  then,  must  have  always  an 
element  of . uncertainty  in  it,  making  it  all-important  not  to  risk  an 
operation  in  a case  Avith  a very  small  conjugate.  If  the  operation  is 
ever  to  be  tried  in  the  United  States  as  a substitute  for  craniotomy,  the 
initial  case  should  be  one  that  gives  a fair  jirospect  of  success  to  mother 
and  child.  I heard  an  accoucheur  say  recently  that  he  had  delivered 
twenty-four  children  under  craniotomy.  No  doubt  in  this  number 
there  must  have  been  one  or  more  cases  adapted  to  delivery  under  the 
pubic  section  with  safety.  I am  confident  that  I met  with  such  cases 
in  the  hands  of  distinguished  accoucheurs  years  ago  when  there  was  less 
conscientiousness  about  craniotomic  infanticide  than  there  is  now,  and 
apparently  more  demand  for  it  in  the  less  prevalence  of  the  employ- 
ment of  well-fitting  forceps.  There  are  physicians  who  ease  their  con- 
sciences by  never  performing  craniotomy  until  after  the  foetus  is  dead : 
are  they  entirely  guiltless,  then  ? Is  it  not  the  duty  of  such  meu  to 
try  to  save  both  child  and  mother  if  this  can  be  effected  by  the  Sanger 
operation  or  the  method  devised  by  Sigault  and  rendered  much  less  fatal 
by  Morisaui? 

Symphysiotomy  is  not  as  simple  an  operation  as  many  might  su]3pose, 
and  ought  to  be  carefully  studied  upon  the  dead  subject.  The  tissues 
are  softer  and  most  easily  cut,  upon  the  parturient  Avoman  or  one  that 
has  died  in  or  soon  after  labor.  The  Galbiati  knife  has  been  intro- 
duced into  our  country,  and  I knoAV  of  se\^eral  accoucheurs  Avho  liaA^e 
it,  and  who  may  make  a trial  of  the  operation  Avhen  a suitable  case 
presents  itself.  One  Avoman  in  Ohio  noAv  rejoices  in  a living  child, 
saved  for  her  in  hospital  by  the  improved  Caesarean  section  after  the 
loss  of  three  children  under  craniotomy.  In  a proper  case  this  may 
be  done  under  the  pubic  section  Avith  the  same  result. 

(For  many  historical  fiicts  of  the  early  days  of  symphysiotomy  I am 
indebted  to  the  valuable  collection  of  special  monographs  by  Sigault, 
Leroy,  Piet,  Lanverjat,  Bandelocque,  and  many  others  in  the  LcAvis 
Library  of  the  College  of  Physicians  of  Philadelphia.) 

Laparo-elytrotomy. 

Until  Avithin  the  last  six  years,  and  most  decidedly  Avithin  the  last 
tAvo,  in  Avhich  German,  Austrian,  American,  and  other  successes  haAm 
taught  a different  lesson,  the  Caesarean  operation  in  its  true  type  AA'as 
regarded  by  many  as  the  most  fatal  in  surgery,  and,  as  opening  the 
peritoneal  and  uterine  cavities  Avas  looked  ujjon  as  lying  at  the  fouuda- 
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tion  of  the  risk,  plans  of  delivery  under  the  knife  by  which  both  of 
these  dangerous  exposures  might  be  avoided  were  at  ditferent  times 
devised  during  the  last  eighty  years.  As  it  was  long  known  to  anat- 
omists that  the  cervix  uteri  might  be  reached  from  the  lower  jiart  of 
the  abdomen  beneath  the  peritoneum,  it  became  a question  for  consid- 
eration whether  delivery  might  not  be  accomplished  through  the  flank 
and  the  vaginal  wall  subperitoneally. 

The  first  who  is  known  to  have  conceived  of  this  idea,  althousrh  he 
never  tested  it  in  practice,  was  Prof.  Johann  Christian  Gottfried  Jbrg 
of  Leipzig,  whose  proposition  dates  back  to  1806.  The  main  idea  of 
this  German  obstetrician  was  to  avoid  the  danger  of  opening  the  body 
of  the  uterus  by  incision,  which  he  believed  to  be  the  great /o?is  ct  nrujo 
mail;  and  to  do  this  he  proposed  to  open  the  abdomen  through  the  linea 
alba,  so  as  to  reach  the  vagina,  and  then  incise  it,  extending  the  vaginal 
opening,  if  space  should  require  it,  into  the  cervix.  Cervico-vaginal 
lacerations  permitting  the  foetus  to  escape  into  the  abdominal  cavity 
have  not  been  uncommon,  and  perhaps  this  has  been  the  least  fatal 
form  of  uterine  rupture.  One  of  these  accidents  came  under  the 
observation  of  Prof.  Jorg,  and  led  him  to  think  of  delivery  in  the 
same  direction  by  incision.  Had  he  used  his  knife  at  the  point  and 
in  the  manner  ju’oposed,  he  would  have  discovered  that  an  accidental 
laceration  was  less  provocative  of  fatal  hemorrhage  than  a clean  incision. 

The  second  to  enter  upon  a .somewhat  similar  line  of  thought,  and 
influenced  to  do  so  by  the  teaching  of  Jbrg,  was  Prof.  Ferdinand  Franz 
August  vou  Ritgen  of  Giessen,  who  in  1820  proposed  an  improved 
method  of  operating  which  he  learnetl  in  part  from  the  subperitoneal 
method  of  ligating  the  external  iliac  artery.  His  plan  was  to  make  a 
curved  incision  in  the  abdomen  on  tlie  right  side  from  the  region  of 
the  crest  of  the  ilium  down  to  a point  near  the  symphysis  pubis,  at  a 
distance  of  an  inch  from  the  bones,  through  the  skin  and  muscles  to 
the  peritoneum.  This  membrane  was  then  to  be  lifted  from  the  iliac 
fossa,  the  vagina  brought  into  view,  and  an  opening  made  into  it  for 
the  delivery  of  the  foetus : he  also  proposed  to  follow  the  plan  of  Jbrg 
in  enlarging  the  opening  of  the  vagina  by  incising  the  cervix  uteri  to 
gain  room  for  the  pas.sage  of  the  foetus  if  such  .should  be  required. 

In  putting  tliis  jflan  into  practice  in  1825,  Prof.  Jbrg  made  trial  in  a 
case  of  malacosteon  affecting  a multipara,  and  progre.ssed  .satisfactorily 
until  he  attempted  to  enlarge  his  vaginal  incision  (which  he  had  made 
an  inch  and  a half  long  with  safety)  toward  the  cervix  by  the  knife, 
when  such  a violent  hemorrhage  was  provoked  that  he  was  forced  to 
desist  and  to  deliver  the  woman  by  the  Csesarean  operation.  The 
child  was  saved,  but  death  resulted  in  the  woman  from  hemorrhage  in 
fifty-eight  hours  coming  from  the  gaping  uterine  incision,  the  uterus 
having  been  relaxed  by  inertia  to  a length  of  eleven  inches. 
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Failing  in  tliis  attempt  to  perform  a true  laparo-elytrotomy  by  reason 
of  not  opening  the  vagina  by  laceration,  Prof.  Ritgeu  did  not  learn  that 
the  vagina  alone  would  provide  a sufficient  opening  for  the  passage  of  a 
foetus,  but  conceived  the  idea  that  to  gain  sixice  it  would  be  necessaiy  to 
split  the  anterior  lip  of  the  uterus  its  entire  length.  It  appears  singu- 
lar to  us  now,  that  these  two  men  failed  to  make  the  proper  application 
of  what  they  were  taught  by  the  case  of  rupture,  and  to  tear  the  vagina 
open  to  avoid  hemorrhage. 

The  tiiird  proposition  was  made  in  the  thesis  of  Auguste  Baudelocque 
— later  in  life  Prof.  Louis  Auguste  Baudelocque  of  Paris  — which  he 
presented  before  the  medical  faculty  in  1823.  In  this  he  proposed  to 
open  the  abdomen  in  the  linea  semilunaris  down  to  the  peritoneum,  the 
incision  to  extend  from  a point  opposite  the  umbilicus  down  to  within 
two  inches  of  the  pubes.  The  peritoneum  was  then  to  be  separated 
from  the  iliac  fossa  by  a finger  entered  at  the  lower  angle  of  the  wound 
and  worked  outward  and  upward.  One  a.ssistant  was  then  to  hold  up 
the  peritoneum,  and  another  to  fix  the  uterus,  while  the  operator  was  to 
feel  for  the  arteries  surrounding  the  vagina;  to  tie  them  at  both  ends; 
then  to  force  out  the  anterior  vaginal  wall  by  means  of  a hand  in  the 
vagina,  carrying  it  through  the  wound,  when  he  was  to  incise  it  to  the 
extent  of  four  and  a half  inches,  avoiding  the  part  near  the  cervix. 
Tlie  delivery  was  then  to  be  left  to  nature,  or,  if  requisite,  the  forceps 
was  to  be  employed. 

Prof.  Baudelocque  operated  twice,  but  was  in  neither  case  able  to 
carry  out  his  proposed  plan.  The  date  of  his  first  experiment  has  not 
been  given.  The  woman  was  a rachitic  dwarf,  thirty-nine  inches  high, 
with  a conjugate  of  If  inches.  On  puncturing  her  vagina  to  commence 
the  incision  in  it  he  started  such  a violent  hemorrhage  tliat  he  was  forced 
to  desist,  tamj)on  the  wound  with  sponges,  and  eomplete  the  deliveiy  by 
the  Ctesarean  section  : the  child  was  lost,  and  the  woman  bled  from  both 
vaginal  and  uterine  wounds  until  she  died. 

His  second  trial  was  on  May  6,  1843,  the  subject  being  affected  with 
eclampsia  and  having  a conjugate  of  nearly  4 inches,  the  child  also 
proving  to  be  dead.  Fearing  a repetition  of  his  fiist  experience,  and 
not  knowing  the  value  of  laceration  over  incision  as  a means  of  avoid- 
ing the  vaginal  hemorrhage,  he  passed  a needle  around  the  left  external 
iliac  artery  (this  operation,  as  well  as  the  former  one,  being  on  that 
side);  but  just  at  this  jioint  the  a.ssistant  unfortunately  let  drop  the 
jieritoneum ; he  could  not  for  a moment  sec  the  needle,  the  internal 
iliac  was  pricked,  and  he  was  forced  to  ligate  the  primitive  iliac.  He 
then  incised  the  vagina  as  proposed  in  his  thesis,  and  turned  and  deliv- 
ered the  dead  foetus : the  woman  died  in  seventy-four  houi-s  of  septic 
peritonitis.  This  operation  aj)pears  to  have  been  entirely  unjustifiable, 
as  the  I'oetus  was  dead  and  the  pelvis  not  deformed.  If  laparo-elytrot- 
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omy  was  possible,  craniotomy  should  equally  have  been  ou  the  dead 
foetus. 

The  fourth  proposition  was  made  by  Prof.  Philip  S.  Physiok  of 
Philadelphia  in  1822  to  Dr.  William  E.  Horner,  the  anatomist,  who 
sent  it  in  1824  in  a letter  to  Dr.  William  P.  Dcwees,  by  whom  it  was 
introduced  into  his  work  on  obstetrics,  then  passing  througli  the  press 
in  its  first  edition.  The  plan  proposed  was  to  open  the  abdomen  by  a 
transverse  incision  above  the  pubes;  to  separate  by  careful  dissection 
the  peritoneum  reflected  over  tlie  bladder,  which  viscus  Avas  to  be  some- 
what distended,  so  as  to  e.xpose  tlie  cervix  uteri  where  it  is  not  covered 
by  this  membrane ; and  then  to  incise  the  cervix  so  as  to  give  exit  to 
the  foetus.  Fortuuately  for  the  credit  of  the  originator,  his  plan  was 
never  put  into  pi-actice,  as  it  would  have  greatly  endangered  the  integ- 
rity of  the  peritoneum,  and  have  necessitated  the  opening  uot  only  of 
the  cervix,  but  of  the  vagina  at  dangerously  vascular  points,  and  have 
no  doubt  ended  fatally  to  the  patient  experimented  upon. 

The  fifth  proposition  was  that  of  Prof.  Sir  Charles  Bell  of  Edinburgh, 
introduced  in  1837  into  his  Institutes  of  tiurgei'y,  a manual  jirepared  for 
the  students  who  attended  his  medical  lectures.  His  i)lan  of  reaching 
the  vagina  was  that  of  Ritgen,  but  here  he  made  the  important  change 
that  it  was  not  then  to  be  opened,  e.xcept  very  slightly,  by  incision. 
His  directions  are  these : “ Make  a small  incision  ; introduce  the  finger; 
dilate  slowly  ; imitate  in  this  the  natural  labor ; there  would  be  neither 
pain  nor  danger  by  delay  ” (p.  342).  He  made  a similar  ])roposition  with 
regard  to  opening  the  uterus  in  the  Caesarean  operation  some  years 
earlier,  and  evidently  held  the  opinion  that  the  uterine  or  vaginal 
tissue  could  be  dilated  from  a small  incision  to  a large  oj)ening  as  the 
os  uteri  dilates:  he  says  nothing  of  tearing  the  parts,  as  was  done  at  a 
later  jieriod  by  Thomas.  It  has  been  much  more  recently  shown  that 
an  accidental  trocar-puncture  of  a gravid  uterus  will  very  soon  dilate 
into  quite  a large  orifice. 

Dr.  Francesco  Cianflone  of  Naples  repeated  the  operation  of  Baude- 
locque  in  1856,  and  lost  his  patient  in  twenty-four  hours,  but  saved  the 
foetus.  This  was  the  only  operation  of  the  kind  in  Italy.  Dr.  Cianflone 
was  one  not  to  be  deterred  b_y  a ju’evious  failure  in  other  hands,  as  shown 
by  his  repetition  of  the  murderous  operation  of  bi-pubiotomy  as  devised 
by  Galbiati,  and  with  a like  fatality,  in  1854. 

AVe  come  now  to  the  revival  of  the  o])cration  in  1870,  and  its  suc- 
ce.ssful  performance  without  hemorrhage  by  Prof.  Theodore  Gaillard 
Thomas  of  New  York,  who,  strange  to  say,  was  not  aware  until  after 
his  initial  trial  that  various  attempts  had  been  made  to  accomplish  the 
same  end  in  the  preceding  forty-five  years.  Prof.  Thomas,  regarding 
the  Cfesarean  section  as  “ tlie  most  dangerous  operation  in  surgery,” 
and  knowing  well  the  anatomical  relations  of  the  peritoneum,  uterus. 
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vagina,  lower  abdomen,  and  pelvis,  conceived  the  idea  of  avoiding 
what  he  believed  to  be  the  chief  dangers  of  the  old  method  by  a 
snbperitoneal  entrance  of  the  vagina  and  a deliveiy  of  the  foetus 
through  the  os  uteri,  a vaginal  laceration,  and  the  lower  abdomen,  as 
by  the  combined  methods,  unknown  to  him,  of  Kitgen  and,  in  a meas- 
ure, of  Bell.  He  tested  his  plan  upon  the  bodies  of  three  dead  women, 
one  of  whom  was  pregnant  and  had  nearly  I’eached  the  full  term  of 
gestation.  Finding  from  the  last  case  that  the  operation  presented  no 
material  difficulties,  he  substituted  it  for  the  Csesareau  operation  in  a 
case  to  which  he  was  called  about  a month  later  in  the  spring  of  1870. 
The  subject  to  be  operated  upon  was  in  a hopeless  condition  from  pneu- 
monia and  in  a moribund  state,  while  the  foetus  was  premature,  and,  as 
was  shown  upon  delivery,  not  in  a condition  to  live  : both  survived  the 
operation  about  an  hour.  The  whole  time  consumed  in  operating  was 
about  thirty-five  minutes.  Thus  was  accomplished  without  arterial 
ligation  or  severe  vaginal  hemorrhage  a method  of  deliv^ery  which  all 
his  predecessors  had  failed  in  when  making  the  attempt. 

Method  of  Operating. — This  has  been  now  fully  established  by  the 
work  of  five  American  operators,  who  have  had  collectively  7 success- 
ful cases,  and  may  be  stated  as  follows : The  operating-room  is  to  be 
warmed  to  a temperature  of  75°  to  80°  Fahr.,  and  it  may  be  carbolized 
if  thought  desirable,  but  the  use  of  spray  during  the  operation  is  gener- 
ally considered  objectionable.  The  patient  is  to  have  her  rectum  and 
bladder  well  emptied,  and  her  labor  is  to  be  so  far  advanced  that  her 
os  uteri  shall  be  either  fully  dilated  or  easily  dilatable.  The  instru- 
ments, ligatiu’es,  and  sponges  to  be  used  are  all  to  be  carbolized,  the 
abdomen  washed  with  warm  water  and  soap,  then  witli  ether,  and 
then  with  dilute  carbolic  acid  or  bichloride  solution,  and  the  vagina 
irrigated  as  already  directed  for  the  antiseptic  Cresarean  operation. 
The  operator  is  to  stand  on  the  right  of  the  woman,  and  make  his 
incision  on  the  right  of  her  abdomen,  parallel  with  and  a little  more 
than  an  inch  above  Poupart’s  ligament,  his  chief  assistant  on  her  other 
side  at  the  same  time  drawing  up  the  skin  of  the  abdomen  to  make  it 
tense.  The  incision  is  to  commence  at  a point  one  and  three-quarter 
inches  above  and  to  the  outside  of  the  spine  of  the  os  pubis,  and  to 
be  carried  in  a slightly  curved  direction  ui)ward  and  outward  to  a point 
the  same  distance  above  the  anterior  superior  spinous  process  of  the 
ilium,  the  wound  measuring  about  five  inches  in  length.  The  muscles 
being  carefully  cut  through  and  the  peritoneum  exposed,  the  edges  of 
the  wound  are  to  be  secured  against  bleeding  by  the  use  of  compressing- 
forceps,  the  chief  vessel  to  be  secured  being  the  superficial  epigastric 
artery.  The  peritoneum  is  to  be  carefully  separated  from  the  tissues 
overlying  it  to  the  full  length  of  the  incision,  and  is  then  to  be  peeled 
from  the  fascia  transversalis  and  fascia  iliaca,  and  lifted  up  until  the 
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vagina  is  brought  into  view  near  its  uterine  connection.  It  must  here 
be  borne  in  mind  that  in  a case  of  extreme  pelvic  stenosis  almost  the 
whole  internal  operation  is  performed  above  the  superior  strait,  into 
which  the  fcetal  head  cannot  enter,  the  uterus,  bladder,  and  expanded 
vagina  being  forced  upward  for  want  of  accommodating  space. 

The  second  assistant,  who  stands  to  the  left  of  the  operator,  now 
introduces  his  hands,  guarded  by  a warm  napkin  so  as  to  prevent  slip- 
ping, and  lifts  up  the  peritoneum  away  from  the  iliac  fossa  with  the 
superincumbent  intestines,  so  as  to  open  the  parts  to  the  eye  of  the 
operator,  while  the  first  assistant,  opposite  to  him,  draws  the  uterus  up- 
ward and  to  the  left  side,  so  that  the  right  side  of  the  vagina  shall  be 
brought  to  view.  The  third  assistant,  at  the  left  hip  of  the  woman, 
holds  a female  eatheter  in  the  bladder  as  an  indicator  and  to  lift  the 
viscus  from  the  vagina,  while  the  operator,  with  a round-ended  wooden 
instrument,  or,  better  still,  with  his  fingers,  forces  up  the  vaginal  wall 
into  the  wound,  the  sense  of  touch  enabling  him  to  avoid  important 
arteries  and  large  veins  in  making  the  vaginal  puncture. 

As  the  attempts  to  oj>en  the  vagina  with  a knife  proved  so  disastrous 
in  the  hands  of  Baudelocque  and  Ritgen,  it  has  been  proposed  by  Dr. 
Garrigues  of  New  York  to  open  by  cauterization  instead  of  incision; 
but  this  precaution  has  not  been  found  necessary.  The  ssxfest  point  for 
puncturing  is  about  one  and  a half  inches  anterior  to  the  cervix,  and 
by  the  use  of  a round-pointed  conical  piercer  and  a pair  of  large  dila- 
tors, such  as  are  used  for  the  cervi.x  uteri,  all  cutting  may  bo  avoided 
if  thought  dangerous.  In  general,  a very  small  puncture,  and  the 
index  finger  forced  through  immediately  after  it  is  made,  will  not  be 
attended  with  any  serious  loss  of  blood.  A second  index  finger  is  next 
to  be  forced  through,  and  the  two  are  to  be  forcibly  se]>arated,  so  as  to 
lacerate  the  vaginal  wall  extensively  for  the  passage  of  the  foetus,  care 
being:  exercised  not  to  tear  too  near  the  neck  of  the  bladder.  The 
point  selected  for  making  the  puncture  is  chosen  with  a view  to  avoid 
the  ureter  and  the  larger  vaginal  blood-vessels. 

The  catheter  is  next  to  be  removed,  and  the  membranes,  if  intact, 
ruptured : the  firat  assistant  tilts  over  the  fundus  uteri  to  the  left  and 
backward,  so  as  to  cause  the  cervix  to  rise  toward  the  groin,  while  the 
operator  Avith  his  finger  in  the  os  lifts  it  in  the  same  direction.  The 
foetus  may  now  be  allowed  to  escape  by  the  contractile  force  of  the 
utei’us,  or  it  may  be  requisite  to  deliver  by  veraion  or  the  forceps,  and, 
if  dead,  by  other  instruments.  The  placenta  is  to  be  expelled  by  com- 
pression and  delivered  through  the  Avound. 

When  the  uterus  is  fully  contracted  the  tract  through  AAdiich  deli\’ery 
has  been  accomplished  should  be  thoroughly  cleansed  by  irrigating  Avith 
Avarm  carbolized  Awater,  the  fluid  escaping  by  the  vagina;  and  particular 
care  should  be  taken  after  a dead,  and  specially  a putrid,  foetus  has  been 
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removed.  In  case  of  hemorrhage  from  torn  vessels  ligation  should  be 
used ; but  if  this  is  impracticable,  cauterization  may  be  accomplished 
through  a non-conducting  speculum  : persulphate  ot  iron  may  also  be 
applied  per  vaginam.  To  test  the  soundness  of  the  bladder,  warm  milk 
may  be  injected  into  it,  as  suggested  by  Dr.  Garrigucs,  the  color  of  the 
fluid  indicating  any  tear  in  its  escape — an  important  examination  when 
it  is  considered  that  this  viscus  has  been  five  times  lacerated  and  once 
cut  with  the  scissors  in  fourteen  operations.  Skill  may,  but  will  not 
always,  prevent  the  tearing  of  the  bladder,  as  it  is  impossible  to  regu- 
late the  measure  of  distension  which  the  passage  of  the  head  will  pro- 
duce. When  a rupture  is  discovered  by  the  milk-test  it  should  at  once 
be  sutured  and  a catheter  worn  until  the  wound  is  healed. 

The  last  step  in  the  operation  is  the  closure  of  the  abdominal  wound, 
which  is  done  by  interrupted  sutures  of  carbolized  silk,  as  after  ovari- 
otomy, and  the  parts  dressed  antiseptically.  The  wound  will  only  par- 
tially close  by  the  first  intention,  and  for  this  reason  some  operators  have 
preferred  to  leave  its  lower  angle  open  or  to  use  an  abdomino-vaginal 
drainage-tube.  The  time  requii’ed  in  recovery  has  varied  from  two 
weeks  to  nine,  the  average  being  five  weeks. 

The  directions  given  have  been  for  a right-side  operation,  which  was 
at  one  time  thought  to  be  a necessity  in  view  of  the  position  of  the  rec- 
tum— a matter  not  of  any  consequence,  as  shown  by  the  fact  that  three 
left-side  operations  have  been  performed,  and  it  so  happened  that  the 
bladder  was  not  torn  in  one  of  them.  The  possibility  of  a second  ope- 
ration has  also  been  settled  by  these  left-side  cases.  Women  may  be 
deformed  in  such  a way  that  a left-side  operation  may  be  preferable  or 
even  imperative,  as,  for  example,  where  a coxalgic  ankylosis  has  fixed 
the  right  thigh  across  the  side  of  the  abdomen  and  shut  up  the  groin. 

Laparo-elytrotomy  is  not  a difficult  operation  if  in  the  hands  of  one 
who  is  conversant  with  the  anatomy  of  the  parts  involved  and  knows 
by  the  eye  and  touch  the  tissues  to  be  encountered.  The  normal  rela- 
tions of  the  m-eters,  vagina,  and  uterus  should  be  known,  but  much 
reliance  cannot  be  placed  upon  them  in  cases  of  extreme  pelvic  deform- 
ity where  these  viscera  are  greatly  displaced.  The  time  required  in  an 
operation  must  vai’y  in  accordance  with  the  slow  or  rapid  progress  of 
the  labor ; the  delivery  has  been  accomplished  in  ten  minutes,  but  may 
take  the  greater  part  of  an  hour  if  the  os  uteri  should  prove  not  to  be 
easily  dilatable.  In  some  cases  of  pelvic  deformity  the  cervix  remains 
obstinately  rigid  and  but  slightly  dilated  for  days  together,  and  Barnes’ 
dilators  may  not  be  available  because  of  the  stenosis : dilating  the  os 
after  the  incision  may  greatly  retard  the  delivery. 

The  applicability  of  laparo-elytrotomy  is  much  more  limited  than 
that  of  the  Cajsareau  section,  as  the  integrity  of  the  cervix  is  an 
absolute  essential  of  success,  for  the  foetus  must  pass  through  it.  This 
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limitation  is  a marked  feature  in  the  American  Cesarean  record,  as 
fully  one-third  of  the  175  cases  were  not  proper  subjects  for  laparo- 
elytrotomy.  In  European  subjects,  in  whom  pelvic  deformities  are 
almost  the  only  recognized  obstacle  to  delivery,  tins  objection  would 
not  avail.  For  reasons  not  altogether  understood,  the  successes  of 
Brooklyn  and  New  York  in  1875  and  1877  did  not  for  a period  of 
eight  yeai-s  induce  any  Continental  operator  to  make  trial  of  the  sub- 
peritoneal  operation.  Possibly,  the  Porro  method,  which  came  into 
notice  at  the  same  time,  drew  away  whatever  attention  it  might  other- 
wise have  attracted. 

. Statistical  Record. — Laparo-elytrotomy  since  its  revival  and  vital 
improvement  under  Prof.  Thomas,  eighteen  years  ago,  has  been  per- 
formed 14  times,  of  whi(E  number  11  cases  belong  to  the  United 
States,  2 to  England,  and  1 (in  1885)  to  France.  Of  the  American 
operations,  3 were  performed  in  New  York  City,  6 in  Brooklyn,  1 in 
Cincinnati,  and  1 in  Newport,  Rhode  Island.  Prof.  Thomas  has  had 
2 cases;  Prof.  A.  J.  C.  Skene  of  Brooklyn,  4;  Prof.  Charles  Jewett 
of  the  same  city,  2;  and  Drs.  T.  W.  Hime  of  Sheffield,  England, 
Arthur  W.  Edis  of  London,  Walter  R.  Gillette  of  New  York,  N.  P. 
Daudridge  of  Cincinnati,  J.  Poullet  of  Lyons,  and  W.  Duncan  McKim 
of  Newport,  each  1.  7 of  the  women  recovered;  5 children  were  dead, 

and  1 moribund  on  deliveiw;  1 lived  eighteen  days;  and  7 more  are 
recorded  as  saved.  Of  the  7 fatal  cases,  1 was  operated  upon  when  in  a 
dying  state,  and  lived  only  an  hour ; a second  had  a feeble  pulse  of  130, 
and  had  been  forty-eight  hours  in  labor,  in  which  craniotomy  had  been 
attempted  ; she  died  of  shock  in  seven  hours ; a third  (Dr.  Hime’s)  had 
cancer  of  the  recto-vaginal  septum,  was  addicted  to  habits  of  intemper- 
ance, and  had  been  in  her  bed  for  eleven  weeks : she  died  violently 
delirious  in  two  hours ; a fourth  (under  Dr.  Edis)  was  in  bad  health 
and  had  cedema  of  her  lower  e.'ctremities : she  died  in  forty  hours;  a 
sixth  had  been  a week  in  labor,  and  died  of  septicsemia  in  seventy 
hours;  and  the  seventh  (Dr.  Poullet’s)  was  operated  upon  when  in  a 
favorable  condition,  but  died  of  peritonitis  on  the  eighth  day.  The 
children  of  the  three  European  cases  all  lived. 

The  seven  women  who  recovered  were  in  labor,  respectively,,  eight 
hours,  eleven  hours,  sixteen  hours,  twenty-two  hours,  twenty-nine 
horn's,  four  davs,  and  a week ; and  all  of  their  children  were  living 
except  that  of  the  last,  which  had  been  destroyed  by  ci-aniotomy  and 
was  putrid.  Prof.  Skene  saved  3 women  and  4 children  by  his  four 
operations.  Of  the  14  cases,  3 were  hopeless  when  operated  on,  and  6 
of  the  remainder  quite  unfavorable ; still,  one-half  of  the  women  were 
saved. 

Prof.  Thomas,  although  not  the  original  projector  of  laparo-elytrot- 
omy, was  the  originator  of  the  scheme  that  robbed  it  of  the  fatality 
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which  had  always  attended  its  performance  in  the  hands  of  his  prede- 
cessore,  and  gave  it  tlie  value  that  it  now  possesses.  The  key  to  suc- 
cess certainly  belongs  to  him,  and  not  to  Sir  Charles  Bell,  whose  language 
cannot  be  made  to  teach  vaginal  laceration  when  he  evidently  intended 
to  advise  sloto  dilatation,  as  he  had  in  1813  in  reference  to  the  uterus  as 
a substitute  for  the  incision  in  the  Csesarean  operation.  He  had  a 
theory  to  put  into  practice,  a trial  of  which  might  possibly  have  taught 
the  feasibility  of  laceration ; but  to  tear  for  the  purpose  of  avoiding 
hemorrhage  was  evidently  not  the  idea  that  actuated  him.  If  by  an 
accident  in  an  ovariotomy  you  puncture  the  wall  of  a gravid  uterus 
with  the  trocar  in  the  later  months  of  pregnancy,  you  may  see,  as  Prof. 
Byford  of  Chicago  did,  the  hole  you  have  made  dilate  under  uterine 
contraction  to  the  size  of  a dollar  in  a few  minutes.  Sir  Charles  Bell 
assisted  his  brother  John  in  a Csesarean  operation  in  the  year  1800,  and 
noticed  that  his  initial  incision  in  the  uterus  immediately  opened  to  almost 
a round  hole.  The  Avoman  died  of  hemorrhage,  and  on  autopsy  it  was 
found  that  the  uterus  had  contracted  in  all  parts  except  in  the  line  of 
incision,  which  appeared  to  extend  from  fundus  to  cervix ; the  wound 
gaped  open  and  had  everted  edges.  Strange  that  his  thoughts  did  not 
suggest  the  use  of  sutures,  but  they  did  not : his  mind  reverted  to  what 
he  witnessed  in  the  operation  as  the  effect  of  muscular  action  in  con- 
verting a straight  cut  into  a round  opening,  and  he  conceived  the  idea 
that  the  uterus  might  be  opened  by  puncture  and  a gradual  manual 
dilatation  so  as  to  admit  of  the  passage  of  the  foetus.  What  he  taught 
in  1837  was  simjjly  the  application  of  this  idea  to  the  vagina. 

Prof.  Thomas  acted  upon  two  well-known  facts — viz. ; 1,  that  lacerated 
wounds  bleed  but  little  in  comparison  "with  incised  wounds  in  the  same 
location  or  tissue ; and  2,  that  accidental  cervico-vaginal  laceration  in 
labor,  although  largely  fatal,  even  after  the  foetus  has  been  delivered 
2)er  vias  naturales,  owes  its  fatality  not  so  much  to  hemorrhage  as  to 
shock  and  exhaustion;  and  it  is  well  known  also  that  this  kind  of 
laceration  is,  of  all  the  forms  of  rupture  in  labor,  the  least  mortal  in 
its  results,  which  may  be  attributed  largely  to  its  natural  drainage. 

Laparo-elytrotomy  has  been  greatly  overshadowed  by  the  improved 
Csesarean  operation,  but  for  which  it  might  have  been  much  more 
thoroughly  tested.  It  is  certainly  less  fatal  than  the  old  operation, 
and  po.ssibly  less  than  the  Porro  method.  It  would  require  many 
more  cases  to  compare  its  value  with  that  of  Sanger’s  operation. 

VoL.  II. — 19 


PUERPERAL  INFECTION. 

By  HENRY  J.  HARRIGUES,  A. 


New  York. 


H.aving  been  requested  to  write  on  Puerperal  Infection,  the  fii’st 
difficulty  encountered  was  to  define  the  limits  of  the  subject.  The 
view  we  now  take  of  the  dangerous  disease  which  used  to  ravao-e 
lying-in  hospitals,  which  yet  is  met  with  occasionally,  and  which  is 
commonly  known  as  puerperal  fever — namely,  that  it  is  due  to  the 
entrance  of  microbes  into  the  body  of  the  puerperal  woman — is  so  new 
that  its  foundation  was-  only  laid  in  the  decade  from  1870  to  1880  by 
the  researches  and  experiments  of  Mavrhofer,  Recklinghausen,  Wal- 
deyer,  Orth,  Heiberg,  Haussmann,  Spillmann,  Kchrer,  Hugh  Miller, 
Pasteur,  and  Doleris.^  Since  then  the  question  of  microbes,  their  nature, 
their  effect,  their  relation  to  certain  diseases,  and  e.specially  to  tlie  occur- 
rences in  childbed,  liave  been  considerably  developed.  Being  in  the 
middle  of  this  period  of  inve,stigation,  >ve  run  a risk  of  being  carried 
too  far  by  the  enthusiasm  engendered  by  the  light  that  after  so  many 
centuries  of  vain  speculation  has  been  thro^vn  on  the  mysteries  of  that 
dread  disea.se  which  u.scd  to  surround  childbearing  witli  such  gloomy 
apiweheusions. 

I think  it  can  be  looked  upon  as  a well-established  scientific  fact 
that  the . more  serious  affections  of  childbed  are  due  directly  or 
indirectly  to  microbes,  but,  .so  far  as  I know,  it  is  not  yet  settled 
whether  the  more  benign  forms  of  fever  and  inflammation  that  affect 
the  ])ucrpera  have  the  same  source  or  not.  Still,  the  domain  of  the 
microbic  theor.y  seems  to  be  widening  more  and  more.  Even  insanity 
is  by  some  attributed  to  sepsis.^ 

’ J.  A.  Doleris:  La  Fitvre  puerperale  et  les  Organismes  infiricurs,  Paris,  1880,  pp. 
45-49. 

’ Hansen  has  examined  49  cases  of  psychic  disturbance  occurring  during  tlie  piier- 
perium : in  42  of  them  lie  found  septic  infection,  in  various  degrees,  present.  He 
concludes  that  the  majority  of  cases  of  puerperal  psychoses  are  caused  by  septic  infec- 
tion or  eclampsia:  when  in  the  early  weeks  of  the  puerperal  period  a psychosis 
characterized  by  acute  hallucinations  develops  without  a previous  eclampsia,  the 
diagnosis  of  puerperal  septic  infection  is  justified,  even  in  the  absence  of  fever  and 
other  symptoms  ordinarily  present  in  infection  (Am.  Journ.  Med.  Sci.,  Nov.,  1888,  p. 
547,  from  Zeitschr.  fur  Oeburtshiilfe  und  Gyn'dkologie). 
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Under  tliese  circumstances  I have  agreed  witli  the  Editor  that  I 
should  treat  of  all  inflammatory  conditions  except  the  eruptive  fevers, 
and  leave  the  non-inflammatory  affections  of  the  nervous  system,  such 
as  tetanus,  tetany,  and  insanity,  to  another  Avriter.  In  my  own  opinion 
Avhat  is  thus  left  to  me  is  so  intimately  connected  that  it  is  not  possible 
to  draw  the  line  of  demarkatiou  within  its  limits ; and  yet  this  entails 
the  essential  unity  of  so  diffei’cnt  conditions  as  a swelling  of  a broad 
ligament  referable  to  a tear  of  the  cervix,  or  an  inflamed  inguinal 
gland  affected  bv  a lymph-vessel  which  connects  it  with  an  abrasion  on 
the  vulva — slight  affections  that,  with  proper  treatment,  in  the  vast 
majority  will  pass  off  in  a few  days ; and  of  cases  in  which  the  most 
important  oi’gans  are  the  seat  of  a widespread  disease,  or  in  which  the 
Avhole  organism  is,  as  it  were,  hit  by  a thunderbolt,  and  the  patient 
succumbs  even  before  the  organs  find  time  to  develop  the  usual  inflam- 
matory changes. 

I abstain  altogether  from  the  use  of  the  term  “puei-pcral  fever.” 
Its  mcanino-  has  never  been  clear.  Since  first  it  became  known,  toward 
the  end  of  the  last  century,  that  the  disease  Avas  contagious,  nobody  liked 
to  admit  that  he  had  a ca.se  of  the  kind  on  hand.  The  suspicion  of  haA^- 
ing  brought  the  disease  himself  might  attach  to  the  physician,  and  in 
good  conscience  he  could  not  attend  to  other  midAvifery  cases ; so  that 
on  all  sides  he  Avas  a loser,  and  it  A\'as  in  his  interest  to  have  the 
domain  of  jmerperal  fever  restricted  as  much  as  possible.  The  most 
serious  inflammations  AA'ere  not  admitted  as  proof  of  the  ju’esence  of 
puerperal  feA^er.  Even  a general  peritonitis  might  simply  be  trau- 
matic, as  the  saying  Avas.  Only  the  A’ery  Avorst  cases  were  looked  upon 
as  puerperal  fever;  the  milder  figured  under  the  name  of  an  inflam- 
mation of  the  organ  most  prominently  attacked,  or  under  that  of  septi- 
caemia as  something  different  from  puerperal  fcA'er.  In  my  opinion  the 
term  “puerperal  fever”  can  as  little  retain  its  place  on  the  nosological 
table  as  “ brain  fever,”  “ lung  fever,”  or  “ dropsy  ” — so  mdeh  the  less 
so  as  .sometimes  there  is  no  fever  at  all.  Other  names  liaA^e  been  sub- 
stituted, such  as  “metria”  and  “puerperal  .septicaemia.”  The  first  of 
these  Avords  is  rather  vague,  but  points  toAvard  the  uterus  as  the.start- 
ing-point  of  the  disease;  and,  although  this  generally  is  so,  still  infec- 
tion Avith  all  its  consequences  may  start  from  any  other  part.  Septi- 
caemia, on  the  other  hand,  is  too  strong  a term.  I,  at  least,  cannot  use 
it  for  the  grou]i  of  ca.scs  I am  called  upon  to  di.scu,ss  in  this  article. 
Septicaemia  means  that  .septic  material  circulates  Avith  the  blood  and 
has  infected  the  AA-hole  system.  This  term  applies  aptly  enough  to  the 
most  serious  cases,  and  becomes  then  synonymous  Avith  puei-peral  fever 
in  the  sen.se  in  Avhich  most  practitioners  and  laymen  take  it,  but  is  bv 
far  more  comprehensive  than  the  term  as  used  by  those  Avho  think 
there  is  a special  e.ssential  fever — a disease  sui  generis,  Avhich  onlv 
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attacks  lying-in  women,  and  differs  from  septictemia  as  it  appears  in  a 
wounded  man  or  a non-pregnant  woman.  For  the  lighter  cases,  where 
the  infection  is  arrested  in  or  near  the  genitals,  the  word  “septicaemia” 
conld  hardly  be  used  with  propriety. 

Tn  using  the  term  “puerperal  infection”  I am  well  aware  that  it 
properly  refers  to  the  etiology,  but  I think  we  may  quite  as  well  use  it 
to  designate  tlie  effect  of  this  cause,  just  as  the  word  “ cold  ” both  sig- 
nifies the  morbific  agent  and  the  pathological  condition  produced  by  it. 
The  \vord  has  the  advantage  that  it  points  out  where  the  disease  comes 
from,  and  teaches  us  to  take  measures  to  prevent  it.  It  covers  the 
whole  ground,  severe  and  light  cases,  and  this  it  ought  to  if  Czcrni6wski^ 
should  be  found  to  be  correct  when  he  states  that  the  micrococcus  which 
does  the  mischief  is  the  same  in  the  mild  and  the  severe  cases  of  infec- 
tion— namely.  Streptococcus. 

The  difference  in  the  symptoms  and  in  the  danger  may  be  accounted 
for  in  many  ways.  Continued  investigation,  better  instruments  of 
observation,  improved  methods  of  cultiv’ation  may  show  that  there 
are  different  species  of  microbes  at  work  in  different  cases. 

Perhaps  the  mere  number  of  micrococci  that  invade  the  .system  make 
the.  difference.  According  to  Pasteur,  the  innocuous  micrococci  that  live 
in  the  vagina  become  dangerous  if  they  are  developed  in  great  number 
and  occupy  the  deep  parts.  They  consume  the  oxygen  found  in  pus, 
and  thus  clear  the  way  for  another  cla.ss  of  microbes  which  cause  infec- 
tion. He  therefore  says : “ Lh  oi\  les  germes  abondant,  li  le  danger 
existe” — where  there  is  an  abundance  of  microbes  there  is  danger. 

Perhaps  the  difference  is  due  to  the  different  organs  to  which  the 
microbes  are  carried  accidentally.  Entering  one  lymphatic  vc.sscl,  they 
may  be  carried  to  a neighboring  gland,  where  they  are  imprisoned  and 
kept  until  their  death,  or  evacuated  through  an  abscess  opening  on  the 
surface  of  the  body.  Entering  another,  they  may  be  carried  to  the 
peritoneal  cavity,  cause  general  pcritoniti.s,  and  continue  their  route 
through  the  stomata  of  the  diaphragm  to  the  pleura  and  the  pericar- 
dium. Others,  again,  may  lurk  in  the  thrombus  of  a vein,  a piece  of 
which  is  detached  and  follows  the  current  of  the  blood  up  through  the 
vena  cava,  the  right  atrium  and  ventricle,  and  the  pulmonary  ai’tery, 
until  it  is  arrestecl  in  a fine  branch  of  the  latter  and  causes  an  abscess, 
from  which,  again,  other  organs  may  be  infected. 

Still  another  way  to  account  for  the  difference  in  the  virulence  of 
the  cases  is  the  different  power  of  resistance  of  the  patient.  Of  three 
men  exposed  to  the  same  draught,  one  may  escape  with  a cold  in  his 
head,  the  other  with  a stiff  neck,  while  the  third  contracts  a pleurisy 
Avhich  kills  him.  This  may,  indeed,  have  some  influence,  but  when  we 
take  into  consideration  that  by  far  the  greater  number  of  victims  to 

* Czerni^wski : in  .Archiv  fiir  Gynak.,  1S88,  vol.  xxsiii.,  No.  1,  p.  101. 
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puerperal  infection  are  young,  healthy  jirimiparse,  we  will  not  lay  an 
undue  stress  on  the  previous  condition  of  the  infected  person. 

Having  united  all  cases  supposed  to  be  due  to  infection  in  one  article, 
it  is  evident  that  the  prognosis  varies  very  much ; but  that  will  be 
pointed  out  in  due  time,  and  even  with  the  light  cases  it  is  good  to 
bear  in  mind  that  if  not  the  likelihood,  at  least  the  possibility,  of  a bad 
turn  and  of  the  development  of  tlie  most  serious  symptoms  is  connected 
with  any  c.ase  of  puerperal  infection. 

The  limits  of  the  subject  once  decided  upon,  the  next  que.stion  that 
presented  itself  was  how  best  to  make  use  of  the  space  destined  for  its 
discussion.  Convinced  that  most  of  my  readers  will  be  intelligent  men, 
already  busily  engaged  in  practice,  but  who  have  not  had  the  advantage 
of  training  in  a lying-in  hospital,  I have  thought  that  I would  best 
adajjt  myself  to  the  special  needs  of  the  majority  of  them,  and  most 
further  the  welfare  of  their  patients,  by  limiting  the  discussion  of  the 
nature  of  puerperal  infection,  its  etiology,  pathology,  symptoms,  diag- 
nosis, and  prognosis,  to  a brief  indication  of  the  most  salient  points, 
and  to  devote  as  much  space  as  possible  to  a detailed  descrijkion  of  the 
means  by  which  infection  is  prevented  and  treated.  The  first  part,  I 
hope,  will  be  circumstantial  enough  to  give  the  reader  a clear  idea  of 
what  the  disea.se  in  question  is ; in  the  second  I strive  to  be  his  trust- 
worthy guide  in  all  the  perplexities  that  beset  an  honest  man  who 
wishes  to  protect  his  patient  from  puerperal  infection,  or  to  cure  her 
of  it  if  she  has  already  contracted  it,  and  who  has  no  hospital  expe- 
rience in  this  line  to  fall  back  on. 

Nature  op  the  Disease. 

Many  have  been  the  theories  advanced  about  the  nature  of  the  more 
serious  forms  of  puerperal  infection,  commonly  called  “ puerperal 
fever.” 

Hippocrate.s,  taking  the  effect  for  the  cause,  attributed  it  to  the 
suppression  of  the  lochia — a view  that  still  found  followers  in  the 
last  century. 

Puzos  in  France  (1753)  defended  successfully  the  theory  which  had 
already  been  advanced  by  others  before  him,  that  “puerperal  fever” 
was  due  to  a metastasis  of  the  milk.  The  fibrinous  exudation  found 
in  puerperal  peritonitis  was  taken  for  milk.  If  the  patient  developed 
phlegmasia  alba  dolcn.s,  the  milk  had  settled  in  her  leg.  If  delirium 
predominated,  it  was  the  milk  that  had  mounted  to  her  brain.  If  she 
contracted  an  arthritis,  it  was  again  the  milk  that  settled  in  her  joint. 
This  theory,  long  time  contemporary  with  the  preceding  one,  survived 
its  old  rival.  It  has  been  believed  by  eminent  physicians  who  arc  yet 
alive,  and  it  is  still  the  jircvalcnt  idea  among  the  general  public. 

According  to  a thct)ry  at  the  time  much  credited  by  English  writers, 
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puerperal  fever  liad  its  origin  in  bilious  and  mucous  substances  accumu- 
lating in  the  bowels. 

A decided  progress  toward  a rational  conception  of  the  nature  of  the 
disease  was  made  through  the  phlogistic  theory,  according  to  which  it 
was  due  to  inflammation.  One  cla.ss  of  authors  attributed  it  to  metritis, 
metrophlebitis,  and  metrolymphangitis ; another  took  the  inflammation 
of  the  intestines  and  the  omentum  to  be  the  starting-point;  a third, 
sliaring  the  views  of  W.  Hunter,  looked  upon  the  peritonitis  as  the  focus 
from  which  it  irradiated. 

Some  have  identified  puerperal  fever  with  erysipelas — a view  that 
even  in  modern  medicine  has  found  an  e.xpression  in  the  denomination 
proposed  by  Virchow,  “erysipelas  malignum  internum.” 

Others  looked  upon  it  as  a kind  of  typhus,  especially  hospital  typhus. 
Others,  again,  took  it  for  a form  of  intermittent  fever. 

Many  great  authors,  among  them  Schuh  and  Trousseau,  were  of  the 
opinion  that  the  so-called  puerperal  fever  was  not  one  disease,  but  many 
different  diseases — that  puerperal  women  were  more  liable  to  diseases 
than  others,  but  that  these  diseases  were  modified  in  a peculiar  way  by 
the  puerperal  state.  These  authors  already  denied  that  puerperal  fever 
had  anything  characteristic,  and  said  that  exactly  the  same  combination 
of  pathological  conditions  was  found  in  pregnant  women,  in  virgins,  in 
newborn  children,  and  in  men — a fact  that  nowadays  is  admitted  by 
nearly  all  modern  teachers.' 

In  the  opinion  of  the  writer  puerperal  fever  is  nothing  but  the  most 
serious  cases  of  puerperal  infection — a disease  due  to  a poison  coming 
from  without,  and  probably  produced  by  microbes;  a disease  which, 
with  exceedingly  few  exceptions,  takes  its  origin  in  wounds  of  the 
genital  canal. 

It  is,  however,  only  fair,  and  certainly  in  the  interest  of  the  reader, 
to  give  the  other  side  a hearing ; and  I doubt  if  it  could  liave  a bet- 
ter representative  than  our  honored  Dr.  Fordyce  Barker.  In  conclud- 
ing his  discussion  of  puerperal  fever  he  says  : 

“ I shall  now  make  my  confession  of  faith  in  the  following  propo- 
sitions : 

“ 1.  There  is  a fever  which  is  peculiar  to  |nierperal  women,  and  is, 
therefore,  appropriately  called  puerperal  fever. 

“ 2.  The  symptoms  of  this  disea.se  are  essential,  and  are  not  the  con- 
sequence of  any  local  lesions ; and  it  is  as  much  a distinct  disease  as 
typhus  fever,  typhoid  fever,  or  relapsing  fever. 

* Tliose  interesfeil  in  tlie  details  regarding;  these  different  views  will  find  information 
in  Eisenmann’s  Wnnd-  und  KindbeUfieher,  Erlangen,  1837,  and  other  works  epitomized 
in  F.  Winckel's  Patholngie  und  Therapie  des  Wnchenbetts,  2d  ed..  Berlin,  1869,  which 
has  been  translated  here  in  .\merica,  by  Chadwick  of  Boston,  and  in  Dr.  Pordyce  Bar- 
ker’s Clinical  Lectures  on  Puerperal  Diseases. 
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3.  It  belongs  to  the  class  of  zymotic  diseases,  and  results  from 
some  unknown  blood-changes. 

“ 4.  We  are  as  ignorant  of  the  specific  cause  of  these  blood-changes 
as  we  are  of  those  which  develop  relapsing  fever,  scarlet  fever,  or  any 
other  essential  fevers. 

“ 5.  The  determining  cause  of  this  fever  may  be  either  epidemic 
influences,  contagion,  infection,  or,  probably,  nosocomial  malai’ia. 

“6.  Any  of  the  local  inflammations  may  occur  in  the  pueqieral 
woman  without  puerperal  fever;  and,  on  the  other  hand,  puerperal 
fever  may  be  so'  severe  as  to  destroy  life  without  sufficient  local  disease 
to  account  for  the  symptoms  or  explain  the  cause  of  death. 

“ 7.  The  specific  causes  which  develop  the  exanthemata,  such  as 
scarlet  fever  and  smallpox,  may  develop  the  specific  disease  with 
intense  malignancy  in  the  puerperal  woman;  but  this  does  not  trans- 
form the  disease  into  a puerperal  fever. 

“ 8.  Septicaemia  may  be  developed  in  a puerperal  woman,  either 
from  autogenetic  or  heterogenetic  infection,  without  puerperal  fever, 
but  this  infection  may  also  complicate  puerperal  fever.”  ^ 

The  common  view  now-a-days  is  that  puerperal  fever  is  identical 
with  septicaemia  and  pyaemia  occurring  as  a complication  of  wounds, 
and  the  idea  begins  to  take  shape  that  all  inflammatory  disturbances 
in  childbed  are  caused  by  infection.  The  first  opinion  was  already 
advanced  by  Eisenmann  in  1837;  and  again  by  Sir  James  Y.  Simpson 
in  1850.^  Since  then  so  many  corroborative  cases  have  been  published 
that  the  identity  between  puerperal  fever  and  septicaemia  in  the  wounded 
may  be  looked  upon  as  a proven  fact. 

As  obstetricians  it  interests  us  particularly  that  identically  the  same 
disease  which  in  pueiperae  is  called  puerperal  fever  or  septicaemia  or 
puei*peral  infection  is  found  in  the  newborn  child.  It  may  either  be 
found  in  a child  whose  mother  is  similarly  affected,  or  in  the  child  of 
a healthy  mother.  The  infection  may  take  place  through  the  placental 
])artition,  through  the  sores  that  so  often  are  found  in  the  mouth  of  the 
infant  during  the  first  days  of  its  life,  or  through  any  aecidental  wound 
of  the  body  ; but  the  most  common  entrance  is  the  physiological  wound 
presented  by  the  navel.  It  may  also  be  produced  by  the  aspiration  into 
the  lungs  of  putrid  liquor  amnii.  The  poison  is  most  likely  of  para- 
sitic nature.  It  may  come  from  the  mother,  either  through  the  pla- 
eenta  or  the  liquor  amnii,  but  it  may  quite  as  well  be  brought  by  the 
doctor  or  the  nurse,  or  cling  to  any  object  with  which  the  child  comes 
in  contact ; nay,  perhaps  it  may  even  float  in  the  air. 

In  340  autopsies  made  by  Runge  in  the  lying-in  department  of  the 
Charity  Hospital  of  Berlin  he  found  general  sepsis  in  36  cases.  In  33 

* Fordyce  Bnrker:  The  Puerperal  Diseascn,  4th  ed.,  1878,  p.  476. 

* Edinburgh  Monthly  Journal  of  Medical  Sciences,  vol.  xi.  pp.  414-429. 


296 


PUERPERAL  INFECTION. 


of  these  the  infection  had  taken  place  through  external  wounds,  and 
of  this  number  it  was  in  30  through  the  navel,  as  proved  by  the 
presence  of  umbilical  arteritis.  In  3 there  were  accidental  wounds. 
Thus,  only  3 were  left  in  which  the  poison  must  be  supposed  to  have 
entered  by  an  uncommon  road.' 

Cretl6,  on  the  other  hand,  saw  the  infection  take  place  from  sores  in 
the  mouth  in  9 children  out  of  10  who  died  of  sepsis  during  a so-called 
epidemic  of  puerjjeral  fever.^ 

That  the  less  dangerous  forms  of  puerperal  inflammation  are  due  to 
infection  becomes  probable  by  the  modern  investigations  of  bacteri- 
ologists, and  flnds  a powerful  corroboration  in  the  clinical  fact  that 
since  the  introduction  of  the  strict  antiseptic  preventive  treatment,  to 
be  described  later,  these  inflammations  have  become  very  rare,  and 
have  taken  so  benign  an  aspect  that  they  can  hardly  be  recognizal  as 
the  same  thing. 

It  is  commonly  believed  that  certain  small  organisms  called  microbes, 
germs,  bacteria,  or  micrococci  are  the  true  cause  of  puerperal  infection 
— a question  which  will  be  fully  elucidated  by  another  writer,  who  has 
made  personal  studies  in  this  direction. 

According  to  many  authors,  scpticjemia  is  twofold — heterogenetic, 
when  the  poison  is  brought  from  without;  autogenetic,  mIicii  engen- 
dered in  the  body  of  the  woman  herself,  but  in  the  new  light  of  bac- 
teriology we  cannot  admit  that  the  patient  can  produce  any  poison  her- 
self. All  she  does  is  to  furnish  the  ground  where  the  seed  coming 
from  without  develops.  Her  lochial  discharge,  her  bruised  and  torn 
tissues,  the  fluids  stagnating  in  her  genital  canal,  a blood-clot,  a piece 
of  placenta,  or  a shred  of  membranes  in  her  uterus,  are  most  favorable 
elements  for  the  development  of  the  microbes,  but  these  must  come 
from  the  outside  in  order  to  cause  putrefaction  and  infection.  If  no 
germs  entered  the  system  of  the  women,  no  woman  would  be  taken 
sick,  just  as  urine  may  be  kept  fresh  indefinitely  merely  by  keeping 
out  the  germs  of  the  air.® 

It  has  been  proved  that  the  vagina  and  cervix  contain  microbes 
which  may  cause  disease  when  they  get  into  the  tissues.  Consequently, 
a puerperal  woman  may  be  infected  by  microbes  which  were  in  her  body 
before  delivery ; and  in  this  sense  we  may  admit  autogenetic  infection, 
but  even  then  the  microbes  in  question  do  not  form  j^art  of  the  organ- 
ism of  the  patient.  They  have  got  into  her  genitals  from  the  outer 
world,  and,  while  they  did  not  do  her  any  harm  as  long  as  she  was 
protected  by  her  vaginal  and  cervdeal  epitliclium,  they  may  become 

* Max  Runge:  Die  Krankheiten  der  Ersien  Lebenstage,  Stuttgart,  1885,  pp.  138- 
164. 

^ Cred4:  in  Arr.hiv  fur  Gynak.,  1884,  vol.  xxili.  p.  77. 

® W.  Watson  Clieyne : Antiseptic  Surgery,  London,  1882,  p.  36. 
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dangerous  when  this  is  destroyed  in  many  jjlaces,  as  it  inevitably  will 
be  in  childbirth. 

Fritsch  divides  infection  into  pathogenic  and  non-pathogenic,the  latter 
being  substituted  for  “the  auto-infection”  of  previous  authoi's.  Since 
the  jiatient,  according  to  his  own  description/  may  be  taken  as  sick  by 
the  non-pathogenic  as  by  the  other  variety,  and  even  die,  I fail  to  see 
the  practical  advantage  of  the  distinction. 

Often  jjuerperal  fever  appeai’ed  in  so-called  epidemics.  According 
to  Barker,*  more  than  two  hundred  such  epidemics  have  been  described 
since  1740.  These  epidemics  ravaged  especially  lying-in  hospitals,  but 
Avere  likewise  found  in  cities  and  country  districts.  Since  the  introduc- 
tion of  antiseptic  midwifery  these  epidemics  have  entirely  disappeared 
from  lying-in  hospitals  and  have  become  rare  outside  of  them — a fact 
which  is  easily  understood  from  the  standpoint  of  the  infection  theory. 
Since  we  have  learned  to  disinfect  ourselves,  our  instruments,  and  our 
patient,  and  protect  her  against  contact  with  substances  that  might 
carry  infectious  material,  she  is  rarely  taken  sick,  and  by  isolating  her 
Ave  prevent  her  from  infecting  others.  The  utter  senselessness  of  the 
Avord  “epidemic”  as  applied  to  puerperal  fever  is  tersely  expressed  by 
Fritsch  in  the  Avords  that  we  might  as  Avell  speak  of  an  epidemic  of 
guushot-Avounds  after  a battle.^ 

Etiology. 

While  the  vieAVS  on  the  nature  of  “puerperal  feA^er”  and  allied  dis- 
eases, Avhich  we  unite  under  the  name  of  “ puerperal  infection,”  are 
hypothetic,  A^arying,  and  of  more  theoretic  than  practical  interest,  the 
etiology  considers  the  real  sources  of  these  diseases,  Avhich  haA’e  been 
found  by  experience.  The  practitioner  Avill  be  glad,  I am  sure,  to 
exchange  the  airy  domain  of  theories  for  the  solid  ground  of  facts, 
proven  to  be  so  by  irrefutable  evidence. 

It  is  a fact  independent  of  all  theories  that  puerperal  AA'omen  are 
more  liable  to  disease  than  mankind  in  any  other  state. 

Predisposing  Causes. — The  foundation  of  this  vulnerability  is  already 
laid  during  pregnancy.  The  blood  undergoes  changes  in  (juantity  and 
composition.  Tliere  is  a general  plethoric  condition,  an  increase  in  the 
amount  of  fluid  circulating  in  the  blood-\'e.ssels.  It  is  more  Avatery. 
The  red  blood-corpus(4es  diminish,  Avhile  the  colorless  increase  in  num- 
ber. There  is  less  hremoglobin,  albumin,  fat,  phosphorus,  and  iron 
than  in  the  non-pregnant  condition,  and,  on  the  other  hand,  a consid- 
erable increase  of  fibrin.  This  general  plethora,  this  increase  in  leuco- 

* II.  Fritsdi : Grundzilgc  der  Pathologic  und  Therapie  des  Wochenbetls,  Stuttg.-irt,  1884, 
p.  42. 

' Loc.  cil.,  p.  439.  5 Loc.  cil.,  p.  35. 
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cytes,  and  tliis  surplus  of  fibrin  can  hardly  fail  to  predispose  to  inflam- 
matory diseases. 

The  heart,  especially  the  left  ventricle,  is  hypertrophied.  The  walls 
of  the  blood-vessels  become  thicker,  and  at  the  same  time  their  bore 
becomes  larger.  It  is  especially  in  the  breasts  and  in  the  uterus  that 
these  vessels  become  much  developed.  The  muscular  tissue  of  the 
uterus  grows  to  keep  pace  with  the  development  of  the  foetus.  The 
lymphatics  become  so  dilated  that  they  may  be  mistaken  for  veins. 
On  account  of  the  slower  movement  of  the  nourishing  fluids  in  these 
dilated  blood-vessels  and  lymphatics,  there  is  a predisposition  to  the 
formation  of  thrombi,  which  again  may  lead  to  inflammation  or  become 
a dangerous  means  of  general  infection. 

The  great  irritability  of  the  nervous  system  developed  during  preg- 
nancy, and  wliich  appears  as  headache,  toothache,  neuralgia,  vertigo, 
unnatural  longings  for  some  things,  morbid  aversion  to  others,  and 
similar  phenomena,  constitutes  likewise  a predisposing  cause.  Shame 
in  those  who  give  birth  to  an  illegitimate  child,  dread  of  destitution 
for  themselves  and  their  offspring  in  the  very  poor,  are  all  unfavorable 
complications  of  childbirth. 

After  any  labor  the  patient  is  exhausted  in  consequence  of  pain  or 
loss  of  blood ; and  much  more  so  if  the  labor  has  been  tedious  and 
unusually  painful.  No  child  is  born  without  causing  tears  and  abra- 
sions, which  may  become  infected.  Abnormal  deliveries,  in  which  it 
becomes  necessary  to  use  instruments  or  introduce  the  hand  into  the 
uterus,  are  particularly  predisposing  factors. 

Immediately  after  the  birth  of  the  child  the  uterine  sinuses  are 
closed  by  the  formation  of  thrombi — a jihysiologieal  process  that 
either  may  be  defective  or  be  carried  too  far,  causing  dangerous  or 
deadly  hemorrhage  or  thrombosis  in  the  veins  of  the  pelvis  or  lower 
extremities. 

A large  amount  of  tissue  has  to  undergo  fatty  degeneration,  be 
absoi-bcd,  ami  expelled.  AVhile,  before  the  birth  of  the  child,  there 
was  a strong  current  in  the  direction  of  the  uterus,  after  its  expulsion 
the  current  goes  inward.  The  superfluous  material  must  be  liquefied 
and  carried  to  the  natural  emunctories.  At  the  same  time,  the  breasts 
enter  upon  a new  and  important  function. 

The  lochial  discharge  contains  d6bris  from  the  parturient  canal,  and 
may  become  a propitious  element  for  the  development  of  micro-organ- 
isms, some  of  which  are  even  found  normally  in  the  vagina  and  the 
cervix. 

Primiparfe  are  even  more  exposed  than  those  who  have  borne  chil- 
dren before,  becaiise  the  labor  takes  longer  time  and  the  resistance  of 
the  soft  parts  is  greater. 

To  crowd  many  puerperal  women  together  augments  the  danger  for 
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each  of  them.  If  one  of  them  is  attacked  by  puerperal  infection,  the 
danger  of  the  poison  being  carried  to  others  is  the  greater  the  nearer 
tlie  patients  lie  to  one  another.  Cleanliness  becomes  more  difficult,  and 
thus  the  mass  of  putrefying  substances  found  in  the  ward  increases,  and 
with  it  the  danger  of  infection  of  the  iiatients. 

The  special  cause  of  puerperal  infection  is  a poison  which  seems  to 
be  produced  by  certain  microbes.  That  the  severe  cases,  those  which 
bv  a general  term  may  be  called  puerpei’al  septicaemia,  are  due  to  sep- 
sis, is  proved  by  the  fact  that  by  antiseptic  measures  we  succeed  in 
preventing  the  disease,  and  that  if  it  has  made  its  appearance  they 
have  gi'eat  power  of  conquering  it.  Another  proof  is  that  microbes 
have  been  found  in  such  numbers  and  under  such  conditions  that  they 
must  be  regarded  as  intimately  connected  with  the  disease ; but  this 
point  properly  belongs  to  the  domain  of  the  bacteriologist. 

We  have  seen  above  (p.  292)  why  the  milder  forms  of  inflammatory 
puerperal  diseases  are  supposed  to  have  a similar  origin. 

Sources  of  the  Poison. — Independently  of  the  qiiestion  of  the  role 
played  by  micro-organisms,  experience  has  more  or  less  definitely 
made  known  the  sources  from  which  the  poison  comes,  and  which 
consequently  have  to  be  guarded  against.  Such  sources  are  patients 
affected  with  the  same  disease,  suppurating  or  decaying  tissues,  putre- 
fying substances  within  or  without  the  body,  and  perhaps  zymotic 
diseases. 

An  enormous  stride  toward  the  protection  of  childbearing  women 
was  taken  when  it  became  known  that  pueiqieral  infection  is  a con- 
tagious disease.  The  merit  of  the  discovery  belongs  to  British  authors. 
In  this  country  it  was  brought  before  the  profession  in  a masterly  way 
by  Dr.  Oliver  Wendell  Holmes  of  Boston,  Mass.^  Nowadays  it  is 
admitted  by  everybody  that  the  disease  may  be  brought  from  one  per- 
son to  another.  The  only  difference  is,  that  some  authors  (Schroe- 
der)  rather  call  it  a transmissible  disease,  thinking  that  the  puerperal 
septicsemia  is  not  contagious  in  the  sense  in  which  we  apply  the  word  ; 
e.  g.  to  smallpox.  A healthy  person  entering  a room  in  which  lies  a 
patient  affected  with  smallpox  may  contract  the  disease  without  touch- 
ing the  patient.  Most  German  authors  deny  that  any  such  transmis- 
sion through  the  air  takes  place  in  puerperal  infection,  and  think  that 
the  disease  is  exclusively  produced  by  septic  material  being  manually 
or  in  a similar  direct  way  deposited  in  the  genital  canal,  and  entering 
the  wounds  found  there.  We  will  presently  come  back  to  this  point. 

Sometimes  patients  who  have  been  infected  by  being  examined  in  one 

' In  April,  1843,  Dr.  Holmes  published  a paper  on  the  “Contagiousness  of  Puerperal 
Fever”  in  the  Neiu  Entjland  Quarterly  Journal  of  Medicine  and  Huryert/,  and  reprinted 
it  with  an  extensive  introduction  ns  a pamphlet  in  Boston,  1855,  under  the  title  Puer- 
peral Fever  as  a Private  Pestilence. 
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hospital  have  left  it  for  another  and  caused  other  women  to  be  infected 
from  them  in  the  new  locality,  probably  through  the  instrumentality 
of  vaginal  examinations. 

That  the  puerperal  infection  may  arise  from  suppuration  was  already 
pointed  out  by  Semmelweis  in  1847.^  A pregnant  woman  with  cancer 
of  the  uterus  was  examined  by  the  students,  and  became  tlie  cause  of 
fourteen  puerperal  women  being  infected  and  losing  tlieir  lives.  In 
this  country  we  have  the  celebrated  case  of  Dr.  Kutter  of  Philadelphia, 
who  in  the  year  1843  had  forty-five  ca.ses  of  puerperal  septicaemia  in 
his  own  practice,  while  none  of  his  neighbor’s  patients  were  attacked. 
In  vain  he  bathed,  changed  his  clothes,  shaved  oft*  his  liair,  wore  a wig, 
and  stayed  ten  days  away  from  the  city.  Pie  did  not  take  anything 
with  him  to  his  next  patient  that  he  had  ever  worn  or  carried,  and  .she 
had  an  ea.sy  parturition.  Still,  she  died  of  childbed  fever.  At  the 
time  no  explanation  was  found  of  such  a fearful  mortality  following  in 
the,  track  of  one  obstetrician.  !Meigs  taught  his  students  to  see  a dis- 
pensation of  God’s  providence  in  it.*  Later  the  mystery  has  been  solved 
by  the  statement  made  by  the  well-known  reviewer  R.  P.  H.,  on  the 
authority  of  an  obstetrician  contemporary  of  Dr.  Rutter,  tliat  he  was 
subject  to  an  obstinate  muco-purulcnt  coryza,  from  which  septic  matter 
found  its  way  to  his  hands.* 

A French  pliysician  had  delivered  eight  hundred  women  without  the 
least  accident,  when  he  was  seized  with  a suppurating  adenitis,  for  which 
he  carried  a drainage-tube.  Within  three  weeks  he  had  three  cases  of 
puerperal  septiemmia.^ 

In  the  Maternity  Hospital  we  recently  had  a paralytic  patient  who 
had  a large  carbuncle  on  the  sacral  region.  Two  other  puerperm  lay 
in  the  same  ward  and  were  treated  by  the  same  nurse.  One  of  them, 
who  had  been  perfectly  well  during  the  firet  eight  days  of  her  puerpe- 
rium,  got  a chill,  followed  by  a rapid  rise  of  temperature  up  to  105.6° 
Fahr.  On  the  cervix  was  found  beginning  diphtheritic  infiltration. 
This  was  cauterized,  the  uterus  washed  out  with  creolin,  2 per  cent.,  a 
suppository  with  iodoform  inserted,  and  the  patient  was  given  quinine 
and  brandv.  She  recovered  in  a few  days.  She  had,  of  course,  been 
removed  immediately  from  the  ward  when  taken  sick.  So  was  the 
other  woman,  who  remainetl  well.  The  carbuncle  case  was  removed 
to  Charity  Hospital,  the  nurses  put  to  other  work,  and  the  ward  dis- 
infected. By  these  prompt  measures  further  trouble  was  avoided.  The 
carbuncle  patient  had  no  puerperal  disease. 

‘ Semmelweis:  in  Wiener  Zeilsckrifl,  Dec.,  1847;  Schmidt’s  Jahrbdcher,  1848,  vol.  Iviii. 
p.  196. 

* Chas.  D.  Meigs:  Woman,  her  Diseases  and  Remedies,  2d  ed.,  Philadelphia,  1851,  p. 
608. 

® .4mer.  Journ.  Med.  Scierices,  April,  1.87.5,  p.  474. 

* Sirddey:  Les  Maladies  puerperales,  Paris,  1884,  p.  99. 
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These  are  only  a few  instances  among  many  showing  that  puerperal 
infection  in  its  most  serious  aspect  may  be  due  to  a poison  formed  in 
suppurating  tissues. 

Semmelweis  also  showed  that  the  disease  in  the  great  lying-in  hos- 
pital of  Vienna  was  due  to  infection  with  poison  brought  on  the  hands 
of  students  going  from  the  dissecting-room  to  the  lying-in  ward,  and 
being  allowed  to  examine  the  parturient  women.  The  enormous  mor- 
tality among  the  puerperal  women  dwindled  down  to  a comparatively 
small  figure  when  the  students  were  compelled  to  anoint  their  hands 
before  touching  the  dead  bodies,  and  to  disinfect  them  with  chlorinated 
lime  before  examining  the  parturient  women.  From  the  foundation  of 
the  hospital  in  1784  until  the  year  1823  the  mortality  was  small : there 
had  been  twenty-five  years  in  which  it  did  not  even  reach  1 per  cent., 
and  a mortality  of  4 per  cent,  had  only  occurred  once  during  the 
whole  period  of  forty  years.  This  was  before  the  study  of  pathology, 
that  for  a long  period  surrounded  the  Vienna  school  with  unequalled 
lustre,  had  been  inaugurated  by  Rokitansky.  From  that  time  until 
1847  the  mortality  increased  veiy  much,  and  reached  even  12  per  cent.^ 
In  1840  the  hospital  was  divided  into  two  services.  In  the  first  stu- 
dents were  instructed ; in  the  second,  midwives.  On  alternate  days  the 
patients  were  sent  to  each  of  the  two  divisions,  so  that  there  was  not 
the  least  diflerence  in  the  nature  of  the  cases  on  both  sides.  Neverthe- 
less, the  service  in  which  the  students  were  instructed  had  during  the 
years  1841-46,  20,042  patients  with  1989  deaths,  a mortality  of  9.92 
per  cent.,  whereas  the  second  service,  in  which  midwives  were  instructed, 
who  did  not  dissect  or  make  autopsies,  had  17,791  deliveries  with  only 
691  deaths,  or  3.38  per  cent.^  Toward  the  middle  of  1847,  Semmel- 
weis introduced  chlorine  as  a disinfectant,  and  the  result  was  a remark- 
able fall  in  the  mortality,  as  shown  by  the  following  table,  viz. : 


Year.  Confinements.  Deaths.  Per  cent. 

1846  4010  459  11.4 

1847  3490  176  5.0 

1848  3556  45  1.27’ 


A similar  case  is  reported  from  private  practice.  During  a so-called 
epidemic  of  puerperal  fever  the  Scotch  physician  Renton  practised  in 
the  same  locality  as  another  doctor;  all  the  patients  delivered  by  the 
first  remained  healthy ; all  the  sickne.ss  was  on  his  neighbor’s  hand. 
As  they  were  friends,  the  latter  ahstained  himself  from  obstetrical 
practice  and  addressed  all  his  cases  to  Renton.  Not  one  was  taken 

* Semmelweis:  Die  Aetiologie,  der  Begriff  and  die  Prophylaxis  dcs  Kindbettfiebers,  Wien 
1861,  pp.  61-63. 

’ Semmelweis:  loc.  cit , p.  3.  ’ Semmelweis:  loc.  oil.,  pp.  56,  61. 
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sick.  The  only  difference  between  the  two  was  that  Renton  did  not 
make  autopsies,  and  his  friend  did.* 

The  infection  may  as  well  come  from  tissue  undergoing  local  death 
in  the  shape  of  gangrene. 

Frequently  pieces  of  idacenta  or  membranes  left  behind  in  the  uterus 
become  the  starting-point  of  puerperal  infection.  I saw  once  a curious 
case  in  which  a rotten  placenta  did  not  infect  its  owner,  but  caused  the 
most  severe  puerperal  diphtheria  in  another  woman.  Two  women  were 
delivered  at  the  same  time,  in  the  same  room  of  the  Maternity  Hospital, 
by  two  different  members  of  the  house  staff.  The  first  was  delivered  of  a 
macerated  foetus,  and  a stinking  placenta  was  manually  removed.  The 
uterus  was  washed  out  with  bichloride  of  mercury,  and  she  did  well.  The 
second  had  her  vagina  partitioned  by  a thick  fibrous  band  that  prevented 
the  descent  of  the  child  and  had  to  be  severed.  When  the  doctor  who 
had  attended  the  first  woman  was  through,  he  was  allowed  by  him  who 
haol  the  other  to  examine  this  latter.  That  was  after  we  had  introduced 
the  strict  antiseptic  treatment,  but  most  likely  he  did  not  take  the  special 
care  necessary  to  clean  his  nails  after  having;  dug  in  such  dang;crous  tissue 
as  a putrid  placenta.  So  much  is  sure  : the  second  patient  had  a narrow 
escape  from  death.  At  the  time  this  occurred  there  had  not  been  a case 
of  ])uerperal  infection  in  the  hospital  for  six  months. 

Some  years  before  I was  connected  with  the  Maternity  Hospital  a 
new  building  was  erected  for  the  lying-in  Avomen.  It  had  scarcely 
been  opened  before  such  a violent  so-called  epidemic  of  puerperal  fever 
broke  out  that  the  building  had  to  be  evacuated,  and  has  never  been 
used  since.  One  of  the  surgeons  connected  with  the  hospital  at  the  time 
has  told  me  that  in  his  ojiinion  this  outbreak  was  due  to  guano  with 
Avhich  the  contiguous  grounds  had  been  covered  in  order  to  surround 
the  new  hospital  with  a garden. 

Some  years  ago  there  was  an  epidemic  of  puerperal  fever  in  the  New 
A’ork  Infant  Asylum,  the  cause  of  Avhich  was  found  to  be  a dead  rat 
undergoing  decomposition  in  the  cellar. 

On  the  same  ground,  the  immediate  neighborhood  of  a churchyard, 
a dunghill,  a privy,  a stable,  a ceaspool,  a sewer,  a pool  of  diily  .stag- 
nating water  must  be  looked  upon  as  dangerous  for  a lying-in  Avoman. 
Fehling  observed  an  epidemic  of  puerperal  fcA^er,  diphtheria,  and  ery- 
sipelas Avhich  Avas  caused  by  the  bursting  of  a AA^aste-jiipe.  The  dirty 
Avater  had  found  its  Avay  into  the  ground  upon  Avhich  the  hospital  Avas 
erected.  As  soon  as  the  evil  Avas  remedied  the  epidemic  stojiped.^ 

The  relation  betAveen  puerperal  infection  and  zymotic  diseases  is  not 
quite  settled.  Since  diphtheritic  inflammation  is  one  of  the  most  com- 
mon forms  of  puerperal  infection,  there  can  hardly  be  any  doubt  that 

* Sir(?dey:  loc.  dt.,  p.  98. 

® Fehling:  Archiv  fur  Gyndk.,  1888,  A'ol.  .^x.Aii.  p.  433. 
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the  poison  may  be  brought  from  a person  affected  with  diphtheria  or 
diphtheritic  wounds. 

Typhoid  fever  is  so  well  characterized  by  its  peculiar  intestinal  ulcers, 
and  is  so  different  from  jJuerjieral  infection,  that  they  certainly  are  dif- 
ferent diseases ; but  that  does  not  prevent  one  from  leading  to  the  other. 

Scarlet  fever  may  attack  a puerperal  woman,  but  it  remains  scarlet 
fever,  following  the  same  course  as  in  any  other  patient. 

Erysipelas  is  likewise  sometimes  seen  as  a complication  of  the  puer- 
peral state.  Since  my  occlusion  dressing  is  used  it  has  become  exceed- 
ingly I’are  in  the  Maternity  Hospital.  Lusk^  and  Matthews  Duncan^ 
have  proved  by  statistics  that  there  is  no  constant  relation  between  the 
appearance  of  the  two  diseases.  Fehleisen  succeded  in  isolating  and  cul- 
tivating the  bacillus  of  erysipelas,  by  which  it  was  proved  that  it  was  a 
distinct  disease,  entirely  different  from  any  other.  I recently  saw  it 
appear  on  the  face  of  a pregnant  woman,  and  the  confinement  take  place 
during  the  attack,  without  the  slightest  complication.  If  erysipelas  some- 
times occurs  in  a woman  suffering  from  puerperal  infection,  it  certainly 
happens  rarely,  and  not  ofteuer  than  that  disease  attacks  any  other  per- 
son who  has  open  wounds.  Gusserow  injected  Fehleisen’s  bacilli  into 
the  skin  of  two  rabbits  and  produced  eiysipelas,  but  of  six  in  which  he 
injected  the  bacilli  into  the  peritoneal  cavity  or  in  the  subserous  connec- 
tive tissue  not  one  was  taken  sick.^  All  this  goes  far  to  show  that  ery- 
sipelas and  puerperal  infection  are  two  different  diseases,  and  that  one 
does  not  lead  to  the  other.  Still,  many  think  puerperal  infection  may  be 
contracted  from  a patient  affected  with  erysipelas.  It  is  chiefly  from 
English  authors  that  the  assertion  has  come  that  erysipelas  may  pro- 
duce puerperal  fever;  but  English  physicians  have  often  included 
diffuse  cellulitis  under  the  terra  erysipelas,  and  that  a suppurating  cel- 
lulitis can  cause  puerperal  infection  is  a generally  accepted  doctrine. 

Ways  by  which  the  Poison  Enters. — In  the  overwhelming  majority 
of  cases  the  infection  takes  place  through  wouuds  of  the  genital  tract. 
Most  modern  authors  admit  even  only  this  entrance.  In  my  opinion 
this  is  too  exclusive.  There  is  a highly  interesting  illustrative  case  on 
record  which,  being  old,  is  easily  overlooked. 

Depaul,  in  the  discussion  on  puerperal  fever  in  the  French  Academv, 
reported  the  case  of  a pu]>il  midwife  who  took  care  of  a Avoman  Avith 
seA'ere  puerperal  foAmr.  While  .she  was  wa,shing  the  genitals  she  felt 
an  unpleasant  .sensation.  In  the  evening  she  Avas  taken  sick,  and  died 
on  the  third  day  “ Avith  all  the  symptoms  of  the  most  characteristic 

’ W.  T.  Lusk : “On  the  Nature,  Origin,  and  Prevention  of  Puerperal  Fever,”  extract 
from  Trann.  International  Med.  Conyrens,  Philadelphia,  1876,  p.  24. 

’ M.  Duncan:  “On  the  Alleged  Occasional  Epidemic  Prevalence  of  Puerperal 
Py»mia  or  Puerperal  Fever  and  Erysipelas,”  in  Edinburyh  Med.  Journ.,  March,  1876. 

’ Gusserow:  in  Archiv  fiir  GyndkoL,  1885,  vol.  xxv.  p.  179. 
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puerperal  fever.”  The  post-mortem  confirmed  the  diagnosis,  and  she 
was  furthermore  found  to  be  a virgin  and  not  in  a menstrual  period.^ 
Sceptics  will  of  course  say  that  she  had  a small  wound  on  her  hands 
which  became  infected,  but  if  so  the  disease  would  in  all  likelihood 
have  begun  as  lymphangitis  of  the  arm,  of  which  there  is  no  trace  in 
the  report.  It  is  therefore  only  fair  to  admit  that  the  infection  in  this 
case  took  place  through  the  mucous  membrane  of  the  lungs. 

How  the  Poison  is  Carried  to  the  Patient. — The  common  wav  in 
which  the  poison  reaches  the  patient  is  through  doctors,  midwives,  or 
nurses,  who  during  examinations  and  manipulations  deposit  it  in  the 
genital  canal.  It  may  cling  to  a finger,  an  instrument,  a lubricant,  a 
sponge,  a rag,  or  any  other  substance  brought  into  contact  with  the 
genitals. 

The  examining  finger  may  even  carry  the  microbes  found  in  the 
vagina  and  the  cervix  into  the  uterus,  and  cause  infection.  That  is 
why  an  examination  ought  never  to  be  undertaken  before  the  vagina 
has  been  thoroughly  disinfected ; why  we  ought  never  to  introduce  the 
finger  beyond  the  os  externum  if  it  can  be  avoided ; and  why  a disin- 
fectant intra-uterine  douche  should  always  follow  when  the  uterus  has 
been  entered. 

Many  modern  authoi*s  deny  absolutely  that  the  puerperal  poison  can 
be  carried  through  the  air.  This  is  a view  I cannot  share.  We  have 
the  historic  proof  that  in  many  hospitals  the  mortality  decreased  con- 
siderably by  the  mere  introduction  of  a better  system  of  ventilation. 
Before  we  had  our  present  antiseptic  treatment  in  Maternity  Hospital, 
and  when  the  morbidity  and  mortality  were  at  their  worst,  we  always 
found  that  the  patients  placed  in  a ward  that  had  just  been  fumigated 
with  sulphur  wore  free  from  fever  for  a week.  The  belief  that  the  air 
can  infect  juicrperse  has  received  its  scientific  basis  in  the  observation 
that  staphylococci  and  streptococci  have  been  found  floating  in  the  air 
of  the  wards  of  hospitals.  Sir6dey^  has  reported  a striking  clinical 
case  in  point.  A man  suffering  for  six  months  from  a stercoral  abscess 
was  nursed  by  his  two  nieces.  Both  were  pregnant,  both  had  very  easy 
deliveries  with  an  interval  of  two  months,  and  still  both  were  attacked 
by  severe  puerperal  infection ; and  the  child  of  the  first  had  a few  days 
after  its  birth  a Avliitlow,  a large  abscess  in  the  buttocks,  and  erysipelas 
all  over  the  body. 

While  I therefore  believe  that  the  air  can  be  the  carrier  of  the  puer- 
peral poison,  I wish  not  to  be  understood  as  if  I meant  that  the  whole 
atmosphere  of  a place  could  be  contaminated.  This  is  an.  old  view 
exploded  by  the  fact  that  in  the  same  city  one  lying-in  hospital  or  one 

’ Depaul : in  7)e  la  FiSire  puerperale,  communications  £l  I’Acacldraie  Irap^riale  de 
M^decine,  Paris,  1858,  p.  31. 

^ Loc.  cit.,  p.  112. 
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district  was  the  seat  of  a so-called  epidemic,  while  another  hospital  or 
another  district  in  the  immediate  neighborhood  went  scot-free.  It  is 
likewise  disproved  by  the  occurrence  of  many  cases  of  puerperal  infec- 
tion in  the  practice  of  one  physician,  while  another  physician  practis- 
ing in  the  same  locality  had  none — cases  we  have  referred  to  above. 
It  is  only  the  air  in  buildings  or  in  the  neighborhootl  of  a source  of 
infection,  such  as  a carrion,  a sewer,  a privy,  etc.,  that  can  become  the 
carrier  of  the  poison. 

Time  of  Infection. — The  most  common  time  for  infection  to  take 
place  is  during  the  examinations  and  manipulations  of  delivery.  But 
it  may  occur  both  before  and  after.  Before  delivery  it  may  be  brought 
on  by  examining  the  vagina  without  antiseptic  precautions;  nay,  it  may 
even  arise  in  spite  of  the  most  scrupulous  disinfection  of  the  j3hysician’s 
finger  if  pathogenic  microbes  are  carried  from  the  vagina,  where  they 
are  found  normally,  into  the  cavity  of  the  uterus. 

The  late  infections  may  be  due  to  direct  contagion,  the  nurse  bring- 
ing the  poison  from  one  patient  to  the  other;  or  germs  carried  by  the 
air  may  enter  the  genital  canal ; or  some  of  the  microbes  wdiich  were 
in  the  vagina  before  may  multiply  in  the  lochial  discharge,  and  find 
their  way  into  the  interior  of  the  tissues. 

Pathology. 

One  of  the  characteristics  of  puerperal  infection  which  has  given 
rise  to  many  misunderstandings  is  the  great  diversity  of  the  patho- 
logical changes  caused  by  the  disease.  This  holds  good  even  if  we 
only  think  of  those  severe  cases  commonly  called  “ puerperal  fever,” 
and  applies,  consequently,  still  more  to  our  general  term,  puerperal 
infection.  When,  therefore,  we  now  will  try  to  point  out  these  changes, 
it  must  be  understood  that  they  by  no  means  are  all  present  at  once. 
By  beginning  with  the  external  genitals  and  following  the  disease  from 
organ  to  organ  in  a certain  order,  I hope  to  be  able  to  give  some  idea 
of  these  manifold  pathological  conditions;  and  the  I’eader  will  bear  in 
mind  that  in  different  cases  a smaller  or  greater  number  of  organs  are 
affected,  and  that  the  lesions  may  be  of  a milder  or  severer  type. 

Vulvitis  and  Vaginitis. — Catarrhal  inflammation  of  the  vidva 
and  the  vagina  are  characterized  by  redness,  tenderness,  and  a muco- 
purulent discharge  which  becomes  blended  with  the  lochia. 

The  abrasions  and  tears  which  constantly  are  found  in  the  external 
genitals  frequently  give  rise  to  ulcei’ation  or  become  the  seat  of  diph- 
theritic infiltration.  This  is  in  most  cases  of  a light  pearl-gray  color, 
more  exceptionally  milk-white  or  sulphur-colored.  It  makes  its  first 
appearance  as  discrete  spots  not  larger  than  a millet-seed,  but  soon  these 
extend  in  all  directions  and  melt  together,  so  as  to  form  one  or  more 
VoL.  II.— 20 
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largo,  thick  patches,  firmly  adherent  to,  imbedded  in,  and,  as  it  were, 
dovetailed  with,  the  subjacent  or  surrounding  ti.ssuo.  The  jiatches  have 
commonly  round  contours,  measure  from  one-eighth  of  an  inch  to  one 
inch  in  diameter,  and  about  one-eighth  of  an  inch  in  thieknea?.  Like 
diphtheria  of  the  air-passages,  this  infiltration  has  a predilection  for  the 
places  wliere  the  canal  becomes  narrower — namely,  the  entrance  of  the 
vagina'  and  the  cervix.  Probably  this  is  due  to  the  predominant  fre- 
quency of  vulncrations  at  these  narrower  straits.  The  ])osterior  com- 
missure of  the  vulva  and  the  posterior  wall  of  the  vagina  are  much 
more  liable  to  be  attacked  than  the  corresponding  anterior  parts,  and 
on  the  posterior  vaginal  wall,  again,  that  part  which  lies  below  the  cervix 
is  most  frequently  affected.  The  explanation  of  this  is  probably  to  be 
sought  in  the  fact  that  these  parts  are  more  thoroughly  bathc<l  with  the 
fluid  coming  from  the  uterus,  which  stagnates  there,  becomes  mixed 
with  germs  suspended  in  the  air  or  already  locatal  in  the  vagina,  and 
undergoes  decomposition. 

All  torn  and  abraded  surfaces  fall  more  easily  a prey  to  this  diph- 
theritic infiltration.  But  I have  also  seen  it  on  apparently  healthy 
parts  of  the  mucous  membrane,  yet  covered  with  epidermis  and  sepa- 
rated by  intervening  ti.ssue  from  all  tears  and  abrasions.  Sometimes 
the  inside  of  the  labia  majora  is  alone  affected. 

The  parts  surrounding  the  patches  are  more  or  less  swollen,  often  the 
seat  of  considerable  oedema,  dark-red,  brown,  or  dirty  greenish. 

An  uleeration  in  the  uiiper  part  of  the  vagina  may  give  rise  to  an 
absce&s  pointing  in  the  perineum  (Winckel).^  More  or  less  destruction 
may  be  cansetl  by  gangrene. 

Endometritis. — The  endometrium  is  normally  not  thrown  off  alto- 
gether when  the  ovum  is  expelled.  The  separation  takes  place  between 
the  superficial  and  the  deeper  layer,  and  regeneration  takes  place  from 
the  latter  as  a starting-point.  The  endometrium  may  be  the  seat  of  a 
catarrhal  inflammation.  Then  it  is  red,  swollen,  and  covered  ivith  a 
puriform  fluid.  Sometimes  it  is  studded  with  small  round  prominences 
of  the  size  of  a pin’s  head  which  contain  a purulent  fluid.  At  the 
same  time  the  lips  of  the  os  and  the  cervix  are  swollen  and  covered 
with  granulations  that  easily  bleed. 

The  other  affections  of  the  endometrium  soon  spread  to  the  deeper 

* It  is  a very  common  mistake  to  confound  the  entrance  of  the  vulva,  rima  pudendi^ 
with  that  of  the  vagina,  introitus  vagince.  The  vulva  is  as  distinct  from  the  vagina 
as  is  the  uterus;  as  to  development,  even  much  more  so.  The  vulvar  orifice  is  situ- 
ated on  tlie  surface  of  the  body,  forms  a straight  line  running  in  an  antero-posterior 
direction,  and  is  bounded  by  tlie  labia  majora.  The  vaginal  orifice,  on  the  other  hand, 
is  situated  at  the  bottom  of  the  vulva,  from  one  to  two  inches  below  the  surface,  is  cir- 
cular, surrounded  by  a striped  muscle,  the  constrictor  vaginie,  and  is  more  or  less  com- 
pletely bounded  by  the  hymen  or  its  remnants,  the  cnrunculce  myrlifonnes. 

^ Loc.  cit.,  p.  150. 
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parts  of  the  wall,  and  we  describe  them,  therefore,  under  the  next 
heading. 

^Ietritis. — Four  forms  of  metritis  may  be  distinguished  the 
simple,  the  diphtheritic,  the  dissecting,  and  the  putrescent.  In  them 
all  the  uterus  is  very  much  enlarged,  sometimes  I’caching  nearly  up  to 
the  umbilicus  a week  or  two  after  delivery.  The  cervix  may  be  more 
or  less  torn,  bruised,  jagged,  of  a dirty-red,  dark-brown,  or  greenish 
color.  In  bad  cases  large  portions  of  it  become  gangrenous.  The 
walls  of  the  body  are  commonly  very  thick,  ranging  from  one  to  two 
inches.  The  tissue  is  soft,  friable,  pulpy,  near  the  inner  surface  almost 
diffluent,  dark  cherry-eolored,  and  bathed  in  a thick,  dirty-greenish 
fluid. 

In  the  diphtheritic  form  small  gray  spots  appear  on  the  mucous 
membrane  of  the  cervix,  just  as  we  have  described  the  jn’oeess  in  the 
vulva  and  the  vagina.  They  may  coalesce  and  form  thick  patches. 
In  other  cases  only  a fine  gray  film  is  found,  like  the  bloom  on  a fruit. 
In  the  interior  of  the  body  similar  formations  may  be  found,  especially 
at  the  entrance  of  the  tubes.  From  here  a yellow  layer  of  diphthe- 
ritic infiltration  may  be  followed  out  to  the  peritoneal  covering  of  the 
womb. 

Of  dissecting  metritis  I have  treated  8 eases,  G of  whieh  I have 
described.'  Besides,  I have  seen  a specimen  from  the  praetice  of 
another  physician,  and  the  Bussian  physician  Suromiatnikow^  has 
de,scribed  2. 

The  characteristic  feature  of  this  form  is  that  a large  piece  of  the 
muscular  tissue  of  the  uterus  is  entirely  severed  from  its  connection 
Avith  the  rest,  and  eventually  expelled  from  the  body.  In  the  first  ease 
that  eame  under  my  observation  the  patient  died,  and  at  the  autopsy 
the  loose  body  was  found  lying  in  the  cavity  of  the  Avomb.  It  Avas 
four  inches  long,  tAvo  Avide,  and  one  thiek.  The  Avails  AA'erc  in  some 
places  as  thin  as  tissue-paper,  and  e\^en  perforated  by  openings  leading 
into  the  intestines.  In  the  other  eases  similar  bodies  Avere  exjielled 
between  the  seventeenth  and  the  foi’tv-seventh  day  after  delivery.  The 
outside  of  these  bodies  has  a grayish  color ; the  eut  surface  is  pink. 
Externally  arc  seen  round  openings  leading  to  canals  filled  Avith  thrombi. 
Microscopical  examination  shows  that  these  pieces  consist  of  smooth 
muscle-fibres  in  a more  or  less  advanced  stage  of  degeneration.  The 
amount  of  connective  tissue  betAveen  the  bundles  is  considerably  in- 
creased, and  it  contains  numerous  round  cells.  The  thrombi  are  in  the 
process  of  organization,  being  composed  of  a netAvork  of  fibrin  Avith 

* Gnrrigiies:  “Dissecting  Metritis,”  New  York  Medical  Journal,  1882,  vol.  .Axxvi.  p. 
587;  Archives  of  Medicine,  April,  1883. 

* CaitralbtaU  fiir  Oynak.,  1881,  vol.  v.  p.  27C. 
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interspersed  round  cells.  Numerous  veins  and  capillaries  are  seen 
filled  with  blood. 

Since  the  iutroduction  of  strict  antisepsis  I have  not  had  another 
case  of  the  kind. 

By  the  description  of  the  macroscopical  ajjpearance  and  microscop- 
ical composition  of  these  bodies  it  will  be  seen  that  they  difier  entirely 
from  the  condition  described  under  the  name  of  “ putrescence  of  the 
uterus.”  This  was  also  shown  by  the  quality  of  the  lochia,  which 
sometimes  were  merely  purulent,  and  not  fetid  at  all.  Nay,  some  of 
the  patients  did  not  even  show  any  sign  of  being  seriously  ill. 

Some  cases  of  metritis  offer  the  most  horrid  aspect.  Of  the  many 
names  under  which  this  form  has  been  described,  that  of  “putrescence 
of  the  uterus”  seems  to  be  the  most  appropriate.  The  uterus  is  large, 
the  walls  thin,  the  external  surface  shows  impressions  of  the  intestines. 
The  mucous  membrane  is  changed  to  a brown  or  black,  jagged,  stink- 
ing slough,  which  hangs  down  in  shreds  or  is  movable  on  the  sub- 
jacent tissue.  The  submucous  connective  tissue  may  be  changed  to  a 
whitish  mass,  and  the  muscular  tissue  be  dirty  red,  soft,  and  flabby. 
At  other  times  the  destruction  goes  deep  into  the  latter,  forming  irreg- 
ular cavities  filled  with  a chocolate-colored  or  black  pulp  or  a more 
ichorous  or  purulent  fluid.  The  site  of  the  placenta  is  particularly 
affected  by  tiiis  deep  burrowing. 

It  may  be  that  what  I have  described  as  dissecting  metritis  by  less 
good  treatment  would  have  resulted  in  the  putrescent  form,  but  as  it  is 
it  differs  certainly  in  so  pronounced  a way  from  the  description  given 
of  the  putrescence  of  the  uterus  that  it  deserves  a particular  place  in  the 
description  of  the  puerjjcral  inflammation  of  the  womb.  According  to 
my  own  observation,  I think  it  is  more  likely  that  it  is  connected  with 
the  diphtheritic  form,  as  in  several  of  the  cases  of  dissecting  metritis 
there  had  been  diphtheritic  infiltration  and  patches,  and  as  in  one  case 
an  infiltration  of  this  kind  formetl  a layer  extending  from  the  inner  sur- 
face nearly  through  the  whole  thickness  of  the  wall,  and  circumscribing 
a large  piece  of  comparatively  healthy  tissue,  which  if  the  patient  had 
survived  might  easily  have  formed  such  a loose  body  as  that  found  in 
the  other  cases. 

Salpingitis. — The  puerperal  inflammation  of  the  Fallopian  tubes 
is  always  combined  with  cnclometritis,  and  is  probably  due  to  extension 
from  the  uterus.  It  is  mostly  a superficial-catarrhal-affection,  charac- 
terized by  the  usual  signs — redness,  swelling,  the  partial  loss  of  the 
epithelium — and  the  tube  is  filled  with  a purulent  fluid.  The  mucous 
membrane  may  be  the  seat  of  diphtheritic  infiltration,  and  the  fluid 
become  ichorous. 

0()PHORiTis. — The  inflammation  of  the  ovaries  is  a very  common 
occurrence  in  the  puerperal  infection.  There  may  be  perioophoritis 
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that  is,  inflammation  of  the  surface,  with  formation  of  pseudo-mem- 
branes. This  is  always  combined  with  peritonitis.  Parenchymatous 
oophoritis  is  the  inflammation  of  the  inner  substance.  The  ovary  is 
swollen  and  saturated  with  a bloody  fluid ; often  small  hemorrhagic 
foci  and  strealvs  are  found;  the  so-called  albuginea^  is  apt  to  tear  and 
let  the  stroma  form  round  jji-ominences  on  the  surface : an  abscess  may 
form,  or  the  whole  interior  become  transformed  to  a thin  sanious  fluid. 

Cellulitis  and  Adenitis. — Any  part  of  the  subperitoneal  con- 
nective tissue  around  the  womb,  at  the  base  of  the  broad  ligaments, 
between  their  folds,  in  the  iliac  fossa,  the  anterior  and  posterior  abdomi- 
nal wall,  and  the  recto-iscliiatic  fossa  may  be  inflamed.  It  becomes 
swollen,  cedematous,  infiltrated  with  a turbid  serous  fluid,  and  is  often 
the  seat  of  hemorrhagic  thrombosis.  This  condition  may  end  in  reso- 
lution or  in  suppuration.  If  the  abscess  is  found  in  the  lower  part 
of  the  abdominal  wall,  the  jius  may  extend  up  to  the  umbilicus,  make 
its  way  to  the  skin,  and  perforate  it.  An  abscess  of  the  iliac  fossa 
points  at  the  groin  a little  inside  of  the  anterior  superior  spine  of  the 
ilium.  An  abscess  formed  in  the  anterior  part  of  the  small  pelvis  (by 
some  authors  called  the  obturator  fossa)  opens  likewise  at  the  groin, 
but  inside  of  the  femoral  vessels,  above  the  Fallopian  ligament.  A 
collection  between  the  folds  of  the  broad  ligaments  follows  the  ilio- 
psoas muscle  downward,  and  may  open  below  the  Fallopian  ligament. 
From  the  iliac  fossa  the  abscess  may  extend  upward  and  backward, 
and  perforate  the  abdominal  wall  at  the  top  of  the  crest  of  the  ilium, 
where  a small  triangular  space  is  left  between  the  latissimus  dorsi  and 
external  oblique  muscles  (“J.  L.  Petit’s  triangle”  of  French  authors); 
or  it  may  reach  the  lower  surface  of  the  diaphragm  and  form  a fistula 
in  the  lumbar  region.  In  rare  cases  the  pus  may  follow  the  nerves 
out  of  the  pelvis  through  the  greater  sacro-sciatic  or  the  obturator 
foramen. 

More  frequently,  than  to  wander  in  this  way  to  some  distant  point 
and  perforate  the  skin,  the  abscess  opens  into  one  of  the  hollow  organs 
in  its  neighborhood — the  vagina,  the  intestine,  or  tlie  bladder. 

The  lymphatic  glands  in  the  pelvis  are  often,  swollen  or  su]qnirate. 

Lymphangitis. — The  lymphatic  vessels  play  a very  important  role 
in  the  propagation  of  puerjieral  infection.  From  the  vulva  and  the 
lower  fourth  of  the  vagina  the  inflammation  goes  to  the  supeilicial 
inguinal  glands,  and  may  extend  through  the  saphenous  opening  to  the 
deep  inguinal  glands,  or  along  the  deep  blood-vessels  into  the  abdomen 

' Under  the  epithelium  of  the  ovary  are  found  three  layers  of  fibrous  tissue:  the 
most  superficial  and  the  deepest  ones  have  longitudinal  fibres,  the  middle  one  trans- 
verse fibres.  This  is  what  is  ealled  albuginea,  but  it  is  intimately  connected  with  the 
deeper  tissue,  and  cannot  be  separated  from  it  with  the  knife  ( Waldeyer : Eierstock  und 
Ei,  Leipzig,  1870,  p.  13). 
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to  the  lymjihatic  glands  which  are  situated  on  the  external  iliac  arteiy. 
In  this  way  a neglected  ulcer  on  the  labium  majus  may  give  rise  to  a 
peritonitis. 

From  the  u))per  three-fourths  of  the  vagina  and  the  cervix  the  lym- 
phatics open  into  the  internal  iliac  and  sacral  glands.  Those  of  the  ute- 
rus begin  in  the  mucous  membrane  as  spaces  lined  with  endothelium. 
In  the  muscular  layer  are  found  similar  spaces  and  vessels.  They  all 
communicate  with  a superficial  layer  of  vessels  in  the  serous  covering. 
From  the  uterus  the  lymphatics  go  through  the  broad  ligaments  and 
reach  the  lumbar  glands.  In  the  normal  condition  the  lymphatics  are 
not  visible  unless  made  so  by  injection.  In  lymphangitis  they  become 
as  thick  as  a goose-feather,  and  form  prominences  on  the  surface  of  the 
uterus  which  contain  a puriform  fluid  and  may  be  as  large  as  a cherry. 

It  will  be  seen  that  the  lymphatics  form  an  easy  road  for  puerperal 
infection  from  nearly  the  whole  vagina  and  uterus  to  the  peritoneum. 

Peritonitis. — This  is  the  most  common  feature  of  the  graver  cases 
of  puerperal  infection.  It  may  be  local  or  general.  In  the  first  case  it 
is  limited  to  the  pelvic  organs,  and  even  when  generalized  the  affection 
is  most  pronounced  here.  As  a ride,  it  starts  from  the  uterus.  The 
loeal  form  may  be  adhesive  or  purulent.  The  peritoneum  is  injected, 
partially  covered  with  false  membranes ; the  intestines  are  bound 
together,  and  often  to  the  uterus,  by  a fibrinous  exudation.  A free 
serous  or  purulent  fluid  is  found  in  the  peritoneal  cavity  : often  it  has 
a milky  color,  which  gave  rise  to  the  theory  of  tlie  disease  being  a 
metastasis  of  the  milk.  Large  solid  masses,  much  like  curdled  milk, 
are  found  in  it.  The  intestines  are  distended  with  gas,  and  lift  the 
anterior  alidominal  wall  up,  so  as  to  form  a uniform  convex  swelling. 

Pleurisy  and  Pericarditis. — From  the  peritoneum  the  inflamma- 
tion sometimes  extends  to  the  pleura  aud  the  pericardium,  an  easy  pas- 
sage being  offered  the  microbes  through  the  stomata  of  the  diaphragm, 
openings  leading  from  the  peritoneal  cavity  into  the  lymjihatics.  The 
pathological  changes  are  the  usual  ones — swelling,  imbibition,  injec- 
tion, formation  of  false  membranes,  and  more  or  le,ss  sero-purulent 
fluid. 

Phlebitis. — The  inflammation  of  the  veins  is  not  so  common  as 
Ivmphangitis,  and  is  often  combined  with  the  latter  and  peritonitis. 
Plilebitis  is  intimately  connected  with  thrombosis.  In  most  cases  the 
latter  precedes,  but  sometimes  it  may  be  secondary,  the  inflammation 
working  its  way  in  from  the  sheath  of  the  vein  and  causing  roughening 
of  the  endothelium,  leading  to  the  precipitation  of  the  fibrin  of  the  blood. 
We  distinguish  uterine  phlebitis  and  phlebitis  of  the  lower  extremity. 

1.  Uterine  Phlebitis. — The  uterine  sinuses  are  normally  closed  by 
thrombi  near  the  inner  surface,  but  abnormally  the  thrombosis  may 
extend  not  only  through  the  whole  thickness  of  the  uterine  wall,  but 
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follow  the  uterine  and  the  internal  iliac  veins  or  the  ovarian  veins  to 
the  vena  cava  inferior.  The  formation  of  a thrombus  may  also  be  due 
to  compression  interfering  with  the  free  reflux  of  the  venous  blood,  or 
to  the  slow  movemeut  of  the  blood  in  consequence  of  the  dilatation  of 
the  vessels  mentioned  above. 

A thrombus  may  again  become  canalized,  or  it  may  be  organized 
to  a solid  plug  of  connective  tissue,  permanently  closing  the  vein. 
Abscesses  may  form  in  the  uterine  wall  in  contact  with  the  inflamed 
vessel.  A piece  of  the  thrombus  may  be  torn  off  and  carried  away  by 
the  current  of  the  blood,  causing  the  usual  phenomena  of  embolism. 
The  thrombus  may  melt  in  the  centre,  forming  pus  or  a sanious  fluid. 
This  may  break  through  into  the  blood-current,  causing  similar  processes 
to  take  place  in  nearly  all  the  organs  of  the  body. 

Most  frequently  the  lungs  are  affected.  Wedge-shaped  infarctions 
are  formed  with  the  base  turned  to  the  pleura  and  the  apex  in  the 
direction  of  the  root  of  the  lung.  Here  the  tissue  is  hardened,  friable, 
dark  brown,  and  gives  rise  to  lobular  pneumonia.  Soon  gi’ayish  spots 
appear  in  it,  which  coalesce  and  form  an  abscess.  Besides,  there  may 
be  found  hypostatic  pneumonia  in  the  posterior  part  of  the  lungs. 
The  mucous  membrane  of  the  bronchi  is  commonly  swollen  and 
injected. 

The  spleen  is  much  enlarged,  soft,  and  the  seat  of  similar  infai’c- 
tions  as  the  lungs,  but  they  rarely  form  abscesses. 

The  kidneys  are  hypersemic,  and  often  the  seat  of  infarctions  and 
metastatic  abscesses.  After  protracted  suppurations  they  may  become  a 
prey  to  amyloid  degeneration.  Sometimes  the  abundant  cellular  tissue 
in  which  the  kidney  is  imbedded  is  the  seat  of  inflammation. 

The  liver  is  large,  soft,  friable,  its  cells  enlarged,  cloudy,  and  full  of 
fat-globules.  Metastatic  abscesses  are  formed. 

The  mucous  membrane  of  the  intestine  is  usually  oedematous,  the 
follicles  and  the  lymphatic  glands  swollen.  No  ulcers  are  found. 

The  heart  may  be  affected  by  endocarditis,  which  mostly  becomes 
ulcerous.  The  principal  seat  is  the  mitral  valve,  especially  its  lower 
surface.  The  leaflets  of  the  valve  become  thickened,  and  sometimes 
vegetations  are  found  on  their  bordei's.  Miliary  abscesses  are  formed 
in  the  deeper  layer  of  the  endocardium.  The  muscular  part  of  the 
heart  may  harbor  large  abscesses  (myocarditis).  The  pericardium  may 
be  thickened,  injected,  covered  with  false  membranes,  and  its  cavity 
contain  sero-fibrinous  or  purulent  fluid  (pericarditis). 

OPHTIIAI.^rrA. — Both  eyes  may  be  destroyed.  The  jn’oeess  begins 
as  conjunctivitis,  but  soon  pus  forms  between  the  choroidea  and  the 
retina,  and  ruptures  through  the  vitreous  body  and  the  cornea. 

Meningitis,  phlebitis,  and  thrombosis  of  the  veins  of  the  brain  are 
rare  occurrences. 
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Inflammation  and  metastatic  abscesses  are  likewise  found  in  the 
breast,  the  jjaroitds,  the  tonsils,  and  the  thyroid  body. 

On  the  skin  appear  erythematous,  erysipelatous  eruptions,  and  mil- 
iary vesicles  or  large  pustules  filled  with  pus. 

Arthritis. — The  joints,  e.specially  those  of  the  shoulder,  elbow, 
wrist,  knee,  hip,  pelvis,  and  between  the  sternum  and  collar-bone,  are 
often  inflamed.  Articulations  may  be  swollen,  their  synovial  mem- 
brane injected ; a purulent  fluid  may  fill  their  interior  and  break 
through  to  the  surface.  Ligaments,  cartilages,  and  bones  may  be  im- 
plicated, and  a permanent  ankylosis  may  be  the  final  result. 

In  the  subcutaneous  and  intermuscular  tissue  may  be  found  largo 
abscesses  and  masses  of  mortified  tissue. 

2.  Phlebitis  of  the  Loioer  Extremity. — The  disease  called  phlegmasia 
alba  dolens  is  in  most  cases  combined  with  phlebitis.  Sometimes  a 
thrombosis  of  a vein  is  the  original  lesion,  to  which  may  be  added  peri- 
phlebitis and  diffuse  cellulitis  of  the  lower  extremity.  In  other  cases 
the  inflammation  of  the  connective  tissue  is  the  first  lesion,  with  which 
later  may  or  may  not  be  combined  thrombosis  and  phlebitis. 

In  the  first  class  the  thrombosis  of  the  veins  of  the  leg  may  be  a 
primary  lesion,  and  already  begin  during  pregnancy,  or  it  may  be 
secondary,  a sequel  to  a similar  condition  in  the  internal  and  external 
iliac  or  the  ovarian  veins.  The  thrombus  may  be  r&solved  or  organ- 
ized to  a solid  plug  of  connective  tiasue,  or  it  may  give  rise  to  peri- 
phlebitis and  difl'use  cellulitis  of  the  extremity,  or  it  may  soften,  sup- 
purate, and  produce  all  the  same  metastatic  processes  just  described  for 
the  uterine  variety. 

The  second  form  of  phlegma.sia  alba  dolens  is  a cellulitis  stai'ting 
from  the  abdominal  wall,  the  genitals,  the  perineum,  and  the  buttocks, 
and  spreading  over  the  lower  extremity  on  one  or  both  sides.  The  leg 
swells.  The  skin  is  pale  or  slightly  pink,  tense,  and  thickened.  Large 
vesicles  filletl  with  serum  may  appear  on  it.  Both  the  subcutaneous 
and  the  intermuscular  connective  tissues  are  affected.  Thrombi  may 
form  in  lymphatics  and  veins.  But  in  other  ca.ses  the  inflamma- 
tion does  not  go  beyond  the  sheath  of  the  vessels,  and  their  interior 
remains  intact.  The  inguinal  glands  .swell.  The  connective  ti.ssue 
may  suppurate  and  the  ab.sces.ses  perforate  the  skin,  or  mortification 
may  set  in.  This  pernicious  form  is  fortunately  very  rare.  Varicose 
veins  pretli.spo.se  to  the  formation  of  thrombi. 

Acutest  Septicaemia. — In  this  form  of  puerperal  infection  we  do 
not  find  very  great  pathological  changes.  The  process  is  so  rajiid  that 
the  different  inflammations  heretofore  described  hardly  find  time  to  be 
developed  before  the  jiatient  succumbs.  Still,  there  are  traces  of  lym- 
phangitis or  phlebitis  of  the  uterus,  swelling  of  the  connective  tissue, 
a little  bloody  serous  fluid  in  different  cavities ; the  glandular  organs 


SYMPTOMS,  DIAGNOSIS,  AND  PROGNOSIS. 


313 


of  the  abdomen  are  enlarged,  soft,  friable,  their  cells  in  the  condition 
called  cloudy  swelling;  the  blood  is  dark,  thin,  and  little  prone  to 
coagulation. 


Symptoms,  Diagnosis,  and  Prognosis. 

Vulvitis  and  Vaginitis. 

Symptoms. — The  catarrhal  inflammation  causes  smarting,  especially 
after  micturition.  In  the  ulcerative  form  there  are  often  swelling  of 
the  labia  and  a moderate  rise  in  temperature.  The  lochial  discharge  is 
liable  to  become  fetid.  Sometimes  the  patient  cannot  pass  her  urine. 
The  ulcers  heal  slowly ; two  or  three  weeks  may  be  required. 

The  diphtheritic  form  is  much  more  serious.  The  first  symptom 
which  shows  a deviation  from  the  normal  course  of  the  lying-in 
period  is  the  fever,  which  mostly  occurs  in  from  two  to  four  days 
after  delivery,  more  exceptionally  on  the  same  day  or  as  late  as  six 
or  seven  days  after.  Sometimes  it  is  ushered  in  by  a decided  chill 
or  by  a chilly  sensation.  The  temperature  may  at  once  rise  to  103° 
or  104°  Fahr.,  but  commonly  it  is  lower  and  rises  gradually.  The 
highest  temperatures  in  my  hospital  cases  ranged  from  100.6°  to  107°, 
and  in  the  majority  it  was  between  102°  and  104°.  The  temperature 
has  no  typical  curve,  except  that,  as  a rule,  it  is  higher  in  the  evening 
than  in  the  morning. 

The  pulse  is  accelerated.  The  highest  frequency  in  our  cases  ranged 
from  88  to  160  beats  per  minute;  in  the  majority  it  was  between  112 
and  120.  It  has  a great  tendency  to  become  weak. 

The  respiration,  likewise,  is  accelerated.  The  highest  rate  per  min- 
ute ranged  from  28  to  58  ; in  the  large  majority  it  varied  between  28 
and  32. 

The  patient  has  no  appetite.  The  tongue  is  coated.  Often  there  are 
vomiting  and  diarrhoea.  Generally  she  complains  of  pain  in  the  hvpo- 
gastric  region  or  in  one  or  both  groins,  sometimes  extending  down  to 
the  legs. 

As  a rule,  the  uterus  is  implicated,  and  we  find  it  large  and  tender. 
This  tenderness  may  spread  more  or  less  over  the  abdomen,  and  very 
often  it  is  found  in  the  groins,  where  likewise  some  swelling  may  be 
observable.  The  abdomen  may  become  tympanitic.  Sometimes  peri- 
tonitis develops. 

The  lochial  d ischarge  is  mostly  scant,  dirty-grayish,  and  offensive, 
but  if  the  process  does  not  extend  to  the  uterus  it  may  be  normal. 

Tlie  .secretion  of  milk  in  the  more  severe  cases  does  not  begin,  or 
stops  .soon. 

The  nervous  .system  may  be  considerably  disturbed,  as  proved  by 
the  presence  of  severe  headache,  stupidity,  or  delirium. 
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Very  commonly  there  are  abnormalities  in  the  secretion  or  evacua- 
tion of  the  urine.  Sometimes  the  urine  contains  albumen,  bladder  epi- 
thelium, and  young  round  cells.  The  amount  is  often  diminished. 
Urremic  symptoms  may  develop.  INIieturition  is  often  frequent  and 
painful.  There  may  be  enuresis  or  retention. 

The  labia  are  often  cedematous ; erythema  or  erysiiielas  may  start 
from  the  genitals  and  spread  over  large  parts  of  the  body. 

In  rare  cases  there  are  jaundice,  sweet  breath,  and  profuse  perspi- 
ration. 

The  signs  of  a general  disturbance  of  the  system  often  precede  the 
appearance  of  the  diphtheritic  infiltration  for  several  days. 

The  ]iatches  appear  from  two  to  ten  days  after  confinement,  com- 
monly from  three  to  seven  days.  (For  the  description  of  these  patches 
the  reader  is  referred  to  the  section  on  Pathology.)  The  disease,  as  a 
rule,  spreads  for  several  days,  either  by  the  extension  of  already 
affected  places  or  by  the  ajjpearance  of  new  centres  at  a distance  from 
the  first  ones.  From  the  time  infiltration  ceases  until  the  sloughs  pro- 
duced l)y  the  treatment  are  cast  oft“  and  the  sores  healed,  about  a week 
elapses.  'When  once  the  diphtheritic  process  has  stopped  the  patient 
recovers  rapidly. 

INIore  or  le.ss  extensive  destruction  may  take  jilace  if  the  tissues 
become  gangrenous.  This  occurs  especially  in  difficult  instrumental 
deliveries  if  proper  antiseptic  precautions  are  neglected. 

Where  there  has  been  considerable  loss  of  substance  the  vagina  may 
be  more  or  less  constricted  by  cicatrices.  Once  I had  the  opportunity 
of  seeing  a patient  of  this  kind  during  a following  pregnancy.  The 
extensive  cicatricial  tissue  softened,  and  did  not  cause  any  obstruction 
to  the  birth  of  the  child. 

As  to  DIAGNOSIS,  I shall  only  mention  that  torn  or  abraded  surfaces 
may  be  simply  covered  with  a thin  yellow  layer  of  inspissated  pus, 
which  might  be  taken  for  diphtheritic  infiltration,  but  which  differs 
from  it  by  being  strictly  limited  to  the  surface  of  the  wound,  from 
which  it  can  be  wiped  off,  while  diphtheritic  infiltration  begins  in  dis- 
crete spots,  forms  a thick  membrane,  penetrates  the  subjacent  tissue, 
and  may  appear  in  apparently  intact  parts  of  the  mucous  membrane. 
Besides,  these  pus-covered  surfaces  do  not  give  rise  to  fever  or  any 
other  symptom,  and  heal  without  any  treatment  except  the  occlusion 
bandage  to  be  described  later. 

Tlie  PROGNOSIS  is  good  in  the  catarrhal  and  simple  ulcerative  form. 
In  the  diphtheritic  it  ought  to  be  very  guarded.  Out  of  27  of  my 
jiatients,  whose  histories  formed  the  base  of  a paper  on  puerperal 
diphtheria,*  5 died. 

' Garrigues : “ Puerperal  Diphtheria,”  in  Trans.  Am.  Gyn.  Soc.,  1885,  vol.  x.  pp. 
96-116. 
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Endometritis  and  Metritis. 

Symptoms. — lu  the  simple  inflammation  of  the  endometrium  and  the 
muscular  tissue  there  are  moderate  fever,  sometimes  ushered  in  by  a 
chilly  sensation,  some  pain,  especially  severe  after-pains,  headache, 
anorexia,  and  a coated  tongue.  The  lochia  are  fetid,  and  stay  red 
longer  than  normal  or  become  red  again  after  having  been  yellow. 
There  are  subinvolution  and  some  tenderness  of  the  womb. 

The  diphtheritic  inflammation  has  been  described,  together  with  that 
of  the  vulva  and  the  vagina. 

The  dissecting  metritis  is  only  a pathological  curiosity,  and  does  not 
give  rise  to  special  symptoms,  except  a protracted  purulent  discharge. 

The  putrescent  form  is  likewise  mostly  of  anatomical  interest.  Still, 
it  is  characterized  by  symptoms  similar  to  those  of  the  worst  diph- 
theritic cases,  and  by  a particularly  stinking,  dark  lochial  discharge. 

Prognosis. — The  jirognosis  of  the  simple  endometritis  and  metritis 
is  favorable.  It  lasts  a week  or  two.  In  the  dijihthcritic  form  it  is 
doubtful,  as  it  often  leads  to  the  patient’s  death.  The  dissecting  form 
seems  to  have  a comparatively  good  prognosis.  Of  11  cases  known  to 
me,  only  1 ended  fatally,  and  in  this  one  death  was  accidental.  The 
putrescent,  on  the  contrary,  is  nearly  absolutely  fatal. 

Salpingitis  and  Oophoritis. 

The  symptoms  of  these  affections  become  blended  Avith  those  of 
endometritis  and  peritonitis,  Avhich  they  accomjiany. 

Cellulitis  (Parametritis)  and  Adenitis. 

Symptoms. — The  inflammation  of  the  cellular  tissue  is  most  fre- 
quently announced  by  a chill  or  chilly  sensation,  folloAi’ed  by  a con- 
tinuous fever,  with  the  usual  general  symptoms  of  headache,  anorexia, 
and  Aveakness.  The  pulse  and  the  respiration  become  more  frequent. 
The  patient  complains  of  pain  on  one  side  of  the  uterus.  By  biman- 
ual examination  Ave  And  a SAvelling  in  one  of  the  broad  ligaments. 
The  uterus  is  hardly  movable.  When  the  SAA’elling  increases  in  size  it 
])ushes  the  uterus  over  on  the  opposite  side.  In  rarer  cases  both  sides 
arc  affected.  By  pressing  on  the  nciwes  passing  through  the  pelvis 
the  exudation  may  give  rise  to  A’iolent  neuralgia  in  the  lumbar  region 
and  the  thigh.  If  the  inflammation  extends  to  the  iliac  fossa  or  begins 
there,  the  leg  is  draAvn  up  and  adducted,  so  that  the  knee  rests  on  the 
thigh  of  the  healthy  side.  The  Avhole  leg  becomes  more  or  less  oede- 
matoHS.  Sometimes  thrombi  may  be  felt  in  the  veins  in  Scarpa’s  trian- 
gle or  at  the  poj)litcal  space.  The  inguinal  glands  may  savcII. 

In  most  cases  the  SAvclIingof  the  connectiA-e  tissue  ends  in  resolution 
and  the  patient  regains  her  health.  In  others  suppuration  sets  in.  This 
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is  marked  by  a repetition  of  the  initial  chill  and  a rise  in  the  temper- 
ature. The  swelling  softens  and  gives  the  sensation  of  fluctuation. 
The  pus  may  be  evacuated  through  the  intestine,  the  vagina,  the  blad- 
der, the  uterus,  or  extend,  in  the  manner  described  above,  along  certain 
muscles  and  ligaments  and  perforate  the  skin  in  certain  places.  These 
migrations  are  often  very  slow,  and  the  woman’s  strength  is  sorely  tried. 
Often  the  process  goes  on  even  after  perforation  has  taken  j)lace.  Long 
fistulous  tracks  are  formed,  the  fever  continues,  and  the  skin  is  again 
perforated  in  other  points.  If  the  pus  is  evacuated  through  one  of  the 
hollow  organs,  it  is  mixed  with  the  urine,  the  stools,  or  the  lochia.  As 
a rule,  the  abscess  is  then  soon  closed.  Exceptionally,  fecal  matter 
passes  from  the  intestine  into  the  abscess,  and  keeps  uj)  tlie  inflamma- 
tion indefinitely  until  a counter-opening  is  made  and  free  drainage 
established. 

Diagnosis. — It  is  sometimes  quite  difficult  to  decide  whether  a 
pelvic  exudation  is  intra-  or  extra-peritoneal.  Cellulitis  begins  nearly 
always  on  one  side,  and  is  mostly  limited  to  that.  The  intra-peritoneal 
effusion  is  not  bound  to  any  particular  line  of  dcmailcation,  and  is 
found  most  frequently  in  Douglas’  pouch.  Later,  the  extra-jieritoneal 
effusion  goes  farther  away  from  the  peritoneum,  especially  down  the 
side  of  the  vagina  or  to  the  upper  part  of  the  thigh,  whereas  a peri- 
tonitic  exudation,  if  it  spreads,  extends  over  on  the  other  side  or 
upward.  Cellulitis  is  nearly  always  connected  with  a tear  in  the 
vaginal  portion. 

Prognosis. — As  a rule,  the  prognosis  is  good.  The  swelling  may 
disappear  in  a few  days,  but  it  may  also  last  for  many  months  with- 
out suppurating.  If  suppuration  sets  in,  the  danger  is  greater,  but 
with  proper  treatment  even  then  nearly  all  recover  within  a few  weeks. 
The  most  favorable  place  where  the  abscess  can  ojien  is  in  the  vagina, 
aud  that  is  at  the  same  time  the  most  common.  A rupture  into  the 
peritoneal  cavity  is  exceedingly  rare,  and  fatal  if  laparotomy  is  not 
performed  at  once.  If  cellulitis  is  found  as  part  of  a general  infection 
of  the  whole  system,  the  result  as  to  life  and  time  is  very  uncertain. 

Lymphangitis. 

Lymphangitis  may  take  its  origin  from  the  vulva  or  from  the 
uterus. 

1.  Vulvar  Lymphangitis. — Lymphangitis  may  start  a day  or  two 
after  confinement  from  a sore  in  the  vulva  and  lower  fourth  of  the 
vagina,  and  follow  the  lymphatics  to  the  superficial  inguinal  glands. 
The  common  symptoms  of  fever,  such  as  accelerated  pulse,  increased 
temperature,  loss  of  appetite,  general  malaise,  are  present.  The  \’ulva 
smarts  ; the  labia  may  swell ; red  streaks  appear  on  the  skin  leading  to 
the  groin,  Avhere  the  superficial  glands  swell,  but  very  rarely  suppurate. 
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Prognosis. — If  the  lymphangitis  does  not  extend  any  farther,  it  is 
of  small  importance  and  lasts  only  a few  days.  But  if  the  inflamma- 
tion imiilicates  the  deeper  inguinal  glands  and  the  one  in  the  crural 
ring,  it  may  enter  the  abdominal  cavity  and  cause  peritonitis. 

2.  Uterine  Lymphangitis. — Lymphangitis  of  the  uterus  gives  rise  to 
pain  in  the  lower  part  of  the  abdomen.  The  uterus  is  large  and  ten- 
der, especially  at  the  horns.  The  usual  fever  symjitoms  are  present.  ■ 
The  pulse  is  accelerated  and  full.  There  may  be  a little  vomiting  and 
some  tympanites. 

Diagnosis. — Uterine  lymphangitis  differs  from  local  peritonitis  by 
the  absence  of  swelling  in  the  vaginal  vault — from  general  peritonitis 
by  the  absence  of  green  vomit,  the  limitation  of  the  swelling  to  that 
part  of  the  abdomen  situated  below  the  umbilicus,  and  the  volume  of 
the  pulse. 

Prognosis. — If  the  lymphangitis  continues  to  be  limited  to  the 
uterus,  it  is  not  dangerous,  but  it  may  spread  and  cause  inflammation 
of  the  cellular  tissue  or  of  the  peritoneum.  Sometimes  it  gives  rise  to 
subinvolution  of  the  uterus  and  the  symptoms  characteristic  of  chronic 
metritis. 

Peritonitis. 

Local  peritonitis  must  be  distinguished  from  general  peritonitis,  both 
on  account  of  the  difference  in  degree  of  the  symptoms  and  in  the 
prognosis. 

1.  Local  Peritonitis,  like  most  other  puei’peral  inflammations,  is’ 
commonly  ushered  in  by  a chill,  but  this  la.sts  from  ten  to  twenty 
minutes  or  more,  and  is  accompanied  or  followed  by  a peculiarly 
intense  pain  in  the  lower  half  of  the  abdomen.  There  is  great  tender- 
ness even  on  slight  jiressure.  The  temperature  rises  suddenly  to  103° 
or  104°  Fahr.  The  jmlse  beats  100  to  120  in  the  minute,  and  is 
small  and  hard.  The  respiration  is  also  accelerated.  The  fever  is 
continuous,  but  shows  an  exacerbation  toward  evening.  During  the 
chill  the  face  is  pale,  but  with  the  reaction  the  cheeks  become  colored 
and  the  skin  moist.  Often  perspii’ation  is  ])re.sent.  The  patient  has 
no  appetite,  but  an  unquenchable  thirst.  The  tongue  is  coated.  In 
the  beginning  there  is  constipation,  later  followed  by  diarrhoea.  Some- 
times there  is  vomiting  of  food,  mucus,  and  bile.  Moderate  hiccough 
may  trouble  the  patient.  The  lower  half  of  the  abdomen  is  di.s- 
tended. 

The  woman  lies  on  her  back,  and  draws  up  her  knees  in  order  to 
le.s.scn  the  tension  in  the  lower  part  of  the  abdomen. 

The  secretion  of  milk  is  sometimes  normal,  at  other  times  dimin- 
ished. 

The  lochia  are  .scant,  and  often  offensive  and  dirty.  In  the  course 
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of  a week  or  two  a distinct  tumor  is  felt  above  the  pubes  and  in  the 
vagina.  It  comprises  the  uterus,  the  appendages,  and  part  of  tlie  intes- 
tines, bound  together  by  inflammatory  exudation  and  false  membranes. 
It  is  somewhat  uneven ; the  different  parts  offer  a different  degree 
of  resistance  and  a different  tone  on  percussion.  Sometimes  a kind  of 
crepitation,  like  that  in  a snowball,  may  be  felt  on  pressure.  It  takes 
place  probably  in  adhesions.  In  the  vagina  the  tumor  is  most  frccpiently 
felt  in  Douglas’  pouch,  pushing  the  uterus  forward.  It  may  also  be 
found  on  one  side,  and  tilt  the  fundus  over  to  the  other.  Where  it  is 
found  it  presses  the  tissues  below  it  downward.  Thus  the  cervical 
portion  is  effaced,  the  cervix  appeal’s  thicker,  and  no  distinction  can  be 
made  out  between  it  and  the  body  of  the  uterus.  The  uterus  is  kept 
immobile  by  the  inflammatory  products. 

This  swelling  may  end  in  resolution  in  the  course  of  two  or  three 
weeks.  Gradually  the  pain,  tenderness,  fever,  swelling,  etc.  diminish 
and  the  patient  is  restored  to  health.  It  may  also  suppurate.  Then  there 
is  an  exacerbation  of  the  fever,  with  one  or  more  chills ; the  swelling 
softens,  and  distinct  fluctuation  or  bogginess  may  be  felt  in  some  place. 
The  pus  may  find  an  exit  through  the  vagina,  the  bladder,  or  the  intes- 
tine. If  it  tends  to  open  into  the  vagina,  distinct  fluctuation  can  be  felt 
here.  The  approach  toward  the  bladder  is  marked  by  frequent  mictu- 
rition and  dysuria.  The  advance  toward  the  rectum  is  heralded  by 
tenesmus.  Wherever  the  abscess  ruptures  a considerable  flow  of  offen- 
sive pus,  mixed  with  grumous  masses,  is  evacuated.  If  the  opening  is 
large  enough  and  in  a favorable  locality,  the  abscess  may  be  emptied 
at  once,  and  soon  close.  But  if  the  opening  is  too  small  for  complete 
drainage,  or  situated  above  the  bottom,  or  if  the  tumor  is  composed  of 
different  compai’tments,  the  process  of  evacuation  may  be  very  pro- 
tracted. At  times  there  are  a cessation  of  the  flow,  an  exacerbation  of 
the  fever,  and  an  increase  in  the  swelling  until  a new  opening  is  formed. 
This  may  end  the  scene,  or  the  process  may  go  on  indefinitely  until  the 
patient  dies  of  exhaustion. 

The  pus  may  likewise  follow  the  wall  of  the  vagina  and  form  a 
large  abscess  in  the  ischio-rectal  fossa.  The  bladder  and  the  intestine 
may  also  become  inflamed.  From  the  bladder  the  inflammation  may 
work  its  way  up  through  the  ureters  to  the  kidneys  and  ]U’oduce 
pyelo-nephritis.  Even  pulmonary  phthisis  may  be  added  to  the  other 
manifestations  of  disease. 

Prognosis. — The  local  peritonitis,  as  a rule,  ends  in  recovery,  but 
in  some  cases  it  may  become  a general  peritonitis,  which  commonly  soon 
ends  the  patient’s  life.  Or  it  may  take  the  protracted  course  just 
described,  when  the  patient  is  exposed  to  death  from  exhaustion. 
Even  the  mild  form,  that  ends  in  resolution,  is  in  so  far  a serious  dis- 
ease as  it  is  very  apt  to  leave  the  patient  in  a condition  of  incomplete 
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recover}'.  When  once  there  has  been  peritonitis  it  is  very  liable  to 
return.  It  may  cause  abnormalities  of  the  internal  generative  organs 
which  make  the  patient  an  invalid  for  life,  it  may  interfere  with  ovu- 
lation and  impregnation,  and  it  may  become  a source  of  suffering  in  a 
new  pregnancy. 

2.,  General  Peritonitis  offers  the  same  symptoms  as  local  j^eritonitis, 
much  intensified.  It  begins,  as  a rule,  from  two  to  four  days  after 
delivery,  but  may  follow  immediately  after  parturition.  The  rigor 
is  very  long,  lasting  from  half  an  hour  to  several  hours.  The  pain  is 
exceedingly  severe,  and  spreads  rapidly  all  over  the  abdomen.  The 
pulse  is  very  frequent,  120  to  160  in  the  minute.  The  re.spiration  is 
very  much  accelerated,  26  to  56  per  minute,  and  shallow,  both  on 
account  of  the  pain  produced  by  the  respiratoiy  movements  and  on 
account  of  the  compression  of  the  lung  caused  by  the  tympanitis. 
The  patient  lies  on  her  back  with  the  knees  drawn  up,  avoids  eveiy 
movement,  and  dreads  every  approach.  Even  the  weight  of  the  bed- 
clothes may  be  intolerable.  Her  face  expresses  the  greatest  anxiety  and 
pain.  Her  features  are  pinched ; the  angles  of  the  mouth  are  drawn 
down  j the  eyes  sink  deep  into  the  sockets,  and  have  a dark  streak 
under  the  lower  lid.  The  skin  is  jiale.  The  tongue  is  dry,  red  at  the 
point  and  the  edges,  brown  in  the  middle.  The  thirst  is  unquench- 
able. The  woman  vomits  continuously,  and  the  vomit  soon  gets  a 
characteristic  green  color,  which  has  been  compared  to  hacked  .spiuage. 
Commonly  she  has  diarrhoea,  and  frequently  hiceough. 

The  urine  is  scant  or  suppressed,  must  usually  be  drawn  with  a 
catheter,  and  contains  often  albumen. 

The  milk  secretion  soon  ceases.  The  lochial  discharge  is  scant,  often 
fetid,  or  it  stops  altogether. 

The  abdomen  is  enormously  distended  by  gas  in  the  intestines. 
These  at  the  same  time  push  the  diaplu-agm  up  to  the  fourth  rib. 
The  percussion  sound  at  the  top  is  tympanitic,  at  tlie  sides  dull  or 
flat.  The  mind  may  stay  clear  to  the  last,  but  sometimes  somno- 
lence or  delirium  prevails.  Insomnia  is  common. 

Progno.sis. — General  peritonitis  is  one  of  the  most  dangerous  of 
puerperal  disea.ses.  Still,  the  patient  may  survive. 

Favorable  signs  are  the  decrease  in  the  frequency  of  the  pulse  and 
the  respiration,  the  fall  of  the  temperature,  the  disappearance  of  the 
abdominal  pain,  the  subsidence  of  the  distension,  the  cessation  of  the 
vomiting,  return  of  cheerfulness,  appetite,  and  strength. 

Bad  signs  are  a pulse  above  140,  a temperature  above  104°,  a labo- 
rious re,spiration  over  40,  severe  diarrhoea,  cold,  clammy  extremities, 
the  appearance  of  large  purple  spots,  profuse  perspiration,  a feeble, 
irregular  pulse,  the  subsidence  of  the  pain,  while  the  distension  of  the 
abdomen  increases. 
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Death  occurs  commonly  at  the  end  of  nine  or  ten  days,  exeept  in  the 
acute  cases  caused  by  rupture  of  an  abscess  into  the  peritoneal  cavity, 
when  life  is  ended  in  a day  or  two. 

If  local  peritonitis  gives  rise  to  invalidism  and  permanent  patholog- 
ical sequelm,  this  applies,  of  course,  still  more  to  general  peritonitis. 

Pleurisy. 

Most  frequently  pleurisy  is  added  to  a pre-existing  peritonitis,  but 
it  may  be  found  without  the  latter.  Sometimes  it  is  due  to  jihle- 
bitis  and  embolism. 

If  combined  with  other  inflammations,  it  is  not  easy  to  diagnosticate. 
If  added  to  peritonitis,  the  respiration  becomes  still  more  embarrassed 
and  there  is  an  exacerbation  of  the  fever,  perhaps  a new  chill.  On 
account  of  the  pain  caused  in  disturbing  the  patient  it  is  hardly  feasible 
to  make  a thorough  physical  examination.  If  it  is  possible  to  do  so, 
it  elicits  the  usual  signs  of  an  exudation  in  the  pleural  cavity.  The 
exudation  is  sero-purulent,  similar  to  that  in  the  peritoneal  cavity.  If 
due  to  infected  emboli,  it  is  always  purulent.  This  form  may  appear 
quite  insidiously,  and  is,  as  a rule,  combined  with  similar  affections  of 
other  organs. 

Prognosis. — Pleurisy  is  always  a very  serious  complication  of  child- 
bed. 

Pneumonia. 

Pneumonia  is  found  in  two  forms — either  as  a hypostatic  affection  of 
the  most  dependent  parts  of  the  lungs  or  as  multiple  foci  ai’ound  infected 
emboli  and  infarctions.  It  is  commonly  combined  with  pleurisy.  The 
inflammation  of  the  lungs  is  characterized  by  pain  in  the  chest,  cough, 
fever,  bloody  expectoration,  and  dyspnoea;  but  these  symptoms  may 
be  absent  or  masked  by  concomitant  disorders.  The  condition  can 
then  only  be  diagnosticated  by  the  stethoscopic  signs  characteristic 
of  pneumonia  outside  of  the  puerperal  state — ci’epitaut  rMes,  bronchial 
respiration,  and  a flat  percussion  sound. 

The  PROGNOSIS  is  grave. 


Pericarditis. 

Like  pleurisy,  the  inflammation  of  the  pericardium  may  either 
simply  be  propagated  through  the  lymphatics  from  the  peritoneal 
cavity,  or  it  may  be  due  to  an  invasion  of  emboli  from  a venous 
thrombus. 

The  SYMPTOMS  become  mostly  merged  in  those  due  to  the  other 
affections  present.  Sometimes  a friction  sound  may  be  heard  or  an 
increase  in  the  dull  area  belonging  to  the  heart. 
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Phlegmasia  aialv  jxh.kxs. 

1.  Thrombo-FIdebit'u!  Fonn. — A tlironibus  uuiy  form  in  the  fem- 
oral vein  during  pregnancy.  It  is  accompanied  by  some  fever  and  a 
lieavy  feeling  in  the  extremity.  It  is  rare  to  see  it  a])pear  during  the 
fii-st  days  after  confinement.  Generally,  it  comes  on  in  the  second -week 
of  the  iving-in  period.  Sometimes  it  is  preceded  by  gastric  disturb- 
ances, anorexia,  bad  taste,  a coated  tongue,  eructations,  and  constipation. 
There  may  be  a chill,  and  at  all  events  the  ])atient  is  feverish  in  the 
beginning.  The  urine  is  high  colored.  If  the  thrombosis  begins 
primarily  in  the  leg,  this  swells  from  the  foot  upward  to  the  groin, 
or  the  swelling  may  extend  over  the  adjoining  part  of  the  abdomen  ; 
if  it  is  consecutive  to  thrombosis  of  the  pelvic  veins,  the  swelling  fol- 
lows the  opposite  course.  The  leg  is  painful;  the  skin  is  whitish 
and  tense ; by  means  of  palpation  the  affected  vein  can  be  felt  as  a 
hard,  sensitive  string ; the  epidermis  may  be  raised  in  large  vesicles, 
which  burst ; the  skin  may  redden  in  some  places,  and  be  perforated 
bv  an  aliscess.  The  affection  may  jiass  over  on  the  other  extremity 
through  obstruction  of  the  vena  cava  inferior,  or  it  may  begin  there 
independently. 

The  phlegmasia  commonly  ends  in  resolution  in  the  course  of  three 
to  six  weeks.  Suppuration  may  set  in  and  the  patient  still  recover. 
Death  may  be  caused  by  gangrene  or  septictemia. 

2.  CelluHtic  Form. — In  the  cellulitic  form  of  the  disease  there  are 
high  fever,  considerable  jtain,  redness  of  the  skin,  bullte,  e.xtensive 
suppuration  of  the  subcutaneous  and  intermuscular  connective  tissue, 
and  considerable  mortification.  I..arge  shreds  of  necrosed  connective 
tissue  may  be  expelled  and  the  .sores  heal,  but  there  is  great  danger  of 
the  patient  succumbing  to  septiemmia  or  of  her  being  exhausted  by 
suppuration  and  gangrene. 

Varicose  Phlebitis. 

Varicose  veins  are  more  disposed  to  the  formation  of  thrombi  and 
phlebitis  than  healthy  veins.  In  the  majority  of  cases  the  .symptoms 
are  of  small  imj)ortance — some  ])ain,  tenderne.ss,  and  moderate  oedema. 
If  the  deeper  veins  arc  affected,  the  skin  acquires  a peculiar  j)urple 
color,  Avhich  has  given  rise  to  the  name  phlecjmtma  ccrrulm  dolcns  as 
oppo.sed  to  the  white  variety.  In  some  jdaees  hard  nodules  are  felt. 
The  vein  becomes  fastened  to  the  neighboring  ti.s,sues.  As  a rule,  this 
condition  ends  in  resolution,  but  a ]ieriphlebitie  absce.ss  may  form  and 
open  on  the  skin.  Finally,  the  thrombus  in  this  form,  as  well  as  in 
the  preceiling  one,  may  become  infected,  soften,  break  down,  and  give 
ri.se  to  all  the  jihenomcna  accompanying  uterine  jihlebitis. 

The  PROGNO.SI.S  of  varicose  phlebitis  is,  therefore,  u])on  the  whole, 
good,  but  still  it  ought  to  be  a little  guarded. 

Voi..  II. — 21 
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Uterine  Phlebitis. 

There  may  be  a sinijile  thrombosis  of  the  uterine  sinuses,  whieh  may 
exteiul  to  tlie  other  pelvic  veins,  but  it  can  hardly  be  recognized  until 
it  reaches  the  iliac  veins,  when  we  get  the  swelling  of  the  lower 
extremity  which  has  been  considered  under  the  title  “ Phlegmasia 
alba  dolens.” 

On  the  other  hand,  the  uterine  thrombus  may  become  the  seat  of  an 
infection  of  the  worst  kind,  and  give  rise  to  infectious  uterine  phle- 
bitis, one  of  the  most  serious  puerperal  diseases. 

It  begins  with  an  intense  and  long  chill,  followed  by  other  chills 
without  any  regularity.  It  is  furthermore  characterized  by  metastatic 
processes  in  one  or  more  organs.  The  chills  are  jirobably  caused  by 
the  invasion  of  the  septic  matter  (micrococci  or  their  chemical  prod- 
ucts) into  the  blood.  In  the  beginning  the  fever  is  somewhat  like  an 
intermittent  fever,  but  the  more  widely  the  inetastases  are  distributed 
the  more  it  assumes  a continuous  type.  During  the  chills  the  tem- 
perature rises  to  104°  or  106°,  the  pulse  beats  140  or  160,  the  respira- 
tion becomes  as  frequent  as  36  or  o6.  In  rare  ca.ses  there  are  no  dis- 
tinct chills,  but  only  a chilly  sensation.  In  the  intervals  between  the 
chills,  especially  during  the  first,  the  patient  feels  great  relief;  the 
temperature  sinks  to  100°  or  101°;  the  pulse  and  the  respiration 
become  much  less  frequent.  The  patient  has  no  pain ; often  there  is 
even  no  tenderness.  There  is  no  tympanites. 

But  soon  the  aspect  changes.  The  skin  takes  a yellowish  tint,  and 
sometimes  there  is  pronounced  jaundice.  The  nose  looks  pinchetl  ; 
the  cheeks  are  hollow ; the  tongue  is  diy  and  coated.  There  is  com- 
plete anorexia,  but  great  thirst,  insomnia,  headache,  sometimes  diar- 
rhrea,  less  frequently  vomiting.  The  urine  is  scanty,  and  contains 
almost  always  albumen. 

The  organs  first  affected  by  the  secondary  infection  are  the  lungs, 
then  the  ]ileura,  the  heart,  the  liver,  the  kidneys,  the  .spleen,  the 
intestines,  the  meninge.s,  the  brain,  the  eyc,s,  the  artieulation.s,  the 
skin,  and  the  connective  tissue. 

We  have  spoken  of  pneumonia,  pleuri.sy,  and  pericarditis  above, 
and  will  soon  make  a few  remarks  on  the  other  localizations. 

Diagnosis. — The  repeated  chills,  with  comparatively  free  intervals, 
give  pueriieral  phlebitis  some  re.semblanee  to  malarial  fever.  But 
the  chills  in  puerperal  phlebitis  do  not  come  with  the  regular  type 
of  malarial  fever,  and  the  longer  it  lasts  the  more  continuous  becomes 
the  fever.  Sometimes  the  swollen  veins  may  be  felt  in  the  pelvis. 
If  a phlegmasia  alba  dolens  is  added,  the  nature  of  the  di.^ea-se  is  clear. 
Uterine  ]ihlebitis  is  often  accompanied  by  repeated  uterine  hemorrhages. 
The  appearance  of  the  metastatic  affections  is  entirely  characteristic 
of  phlebitis. 
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Puerperal  phlebitis  developing  adynamic  or  ataxic  symi)toms  may 
in  some  degree  simulate  typhoid  fever.  The  first  jioint  to  settle  is  that 
the  patient  has  recently  been  confined.  If  this  is  concealed,  it  can 
easily  be  a.scertained  by  the  condition  of  the  genitals,  the  abdominal 
wall’  and  the  breasts.  (See  Vol.  I.  p.  526.)  A pnerpera  may,  of 
course,  have  typhoid  fever,  but  this  happens  very  rarely.  In  tv])hoid 
fever  there  is  pain  on  pressure  in  the  right  iliac  fossa ; the  stools  have 
a peculiar  yellow  color ; a few  pink  spots  appear  on  the  abdomen  ; the 
temperature  is  continuously  high  ; visceral  complications  are  rare ; a 
decided  change  for  better  or  worse  takes  place  at  the  end  of  the  third 
week.  In  puerperal  phlebitis  there  may  be  gargouilleraent,  but  no 
pain  on  pressure  in  the  right  iliac  fossa ; the  skin  may  show  an  eruj)- 
tion,  but  it  is  more  extended  and  has  the  character  of  erysipelas,  uni- 
form erythema,  large  purplish  patches,  papules,  or  petechite.  The 
temperature  rises  suddenly  to  a great  height,  and  falls  again  several 
degrees,  to  rise  again  at  irregular  intervals.  Every  rise  is,  as  a 
rule,  accompanied  by  a severe  chill.  Complications  in  different 
organs  are  a chief  feature.  The  disease  has  not  even  approximately 
a regular  course. 

The  distinction  between  jiuerperal  lymphangitis  and  phlebitis  is  of 
more  scientific  than  practical  interest,  and  very  often  the  two  are  com- 
bined. Lymphangitis  begins  earlier — as  a rule  between  the  .second  and 
the  fifth  day  ; phlebitis,  more  commonly  at  or  after  the  end  of  the  first 
week.  Lymphangitis  is  accompanied  by  pain  in  the  lower  abdomen  ; 
in  phlebitis  there  is  hardly  any.  In  lymj>hangitis  even  a slight  pre-s- 
sure  on  the  abdomen  provokes  it ; in  phlebitis  there  is  no  tenderness 
of  the  abdomen,  and  the  tender  veins  in  the  pelvis  have  to  be  sought 
with  care.  In  lymphangitis  there  is  a large  uterus ; ])lilebitis  interferes 
less  with  involution.  Lymphangitis  spreads  rapidly  upward,  and  may 
cause  iJeritoniti.s,  pleuri.sy,  pericarditis,  and  hypostatic  pneumonia.  It 
docs  not  cause  inflammation  in  the  head  or  the  limbs,  nor  infarctions 
and  ab-scesses  of  the  viscera.  Lvmjihangitis  begins  commonly  with  a 
chill,  but  the  repeated  chills  are  characteristic  of  phlebitis.  In  lymph- 
angitis the  fever  is  more  steady;  in  phlebitis  there  are  marked  and  long 
intermissions. 


Endocarditis. 

The  inflammation  of  the  endocardium  is  a late  puerperal  affection. 
It  appears  between  ten  and  fifteen  days  after  delivery.  It  is  marked 
by  an  exasperation  of  the  febrile  symptoms,  but  can  only  be  recognized 
by  means  of  auscultation,  which  reveals  a harsh,  rasping  sound,  espe- 
cially at  the  apex,  but  sometimes  at  the  base.  Mostly  it  is  synchronous 
with  the  first  .sound,  but  may  also  accompany  the  .second.  A peculiar 
feature  of  puerperal  endocarditis  is  the  mobility  of  the  au.scultatory 
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signs  : one  day  their  seat  may  be  the  mitral  valve,  the  ii(!xt  the  semi- 
lunar valves,  and  vice  versa. 

The  cndoearditis  is  mostly  nleerons.  When  the  small  infectious 
abscesses  open  into  the  current  of  the  blood,  their  contents — microbes 
and  their  products — are  carried  throughout  the  system  and  form  new 
localizations;  but  the  symptoms  of  this  new  infection  are  overshadowed 
by  those  of  the  original  one  starting  from  a uterine  ])hlcbitis. 

The  endocarditis  makes  the  iMtocNOKi.s  still  worse  than  it  was  before. 

Tjik  .Viumextaky  Can.ai.. 

The  alimentary  canal  is  not  much  affected  by  puerperal  phlebitis. 
We  have,  however,  noticed  the  anorc.xia,  thirst,  occasional  vomiting, 
and  frc([neut  diarrhoea.  Sometimes  thrush  a]i])cars  on  the  dry  tongue. 

We  have  likewise  mentioned  the  occasional  localization  in  the  ton- 
sils, the  parotid  gland,  and  the  thyroid  body.  They  are  all  late  in 
appearance,  and  make  the  prognosis  worse. 

Hep.-vtitih. 

The  liver  is  very  frequently  more  or  less  affected.  There  may  be 
pain  in  the  right  hyjwchondrium  ; tenderness  on  pressure;  au  enlarge- 
ment that  can  be  demonstrated  by  j)crcussion  and  jialjnition;  sometimes 
real  jaundice;  and  always  a yellowish  color  of  the  skin.  If  there  is 
pi-ritonitis,  the  serous  cover  of  the  liver  may  be  im])licated.  Sometimes 
this  perihepatitis  may  be  recognizable  by  the  crepitation  felt  on  ])rc.ssnre. 

Xei’HHITI.s. 

d’he  kidneys  arc  very  often  inflamed  and  contain  ab.sce.sse.s.  The 
only  reliable  .sym])tom  is  the  ])re.scnce  of  albumen  and  ea,sts  in  the 
urine.  The  other  .symptoms,  such  as  headache,  visual  di.sturban(;c.s, 
vomiting,  and  lumbar  pain,  become  mostly  .so  merged  in  the  general 
condition  tlmt  they  cannot  be  i.solated  and  used  as  diagnostic  .symp- 
toms. A persistent  tenderness  on  pre.ssure  may  make  us  think  of  a 
peri  nephritic  eellnlitis. 

Sl’EEXITIS. 

The  inflammation  of  the  spleen  may  sometimes  be  diagno.stieated  by 
the  increa.se  in  tlie  size  of  the  organ  found  by  percussion  and  pal])ation. 
There  may  be  j)ain  and  tenderne.ss  on  ])res.snre  in  the  left  hypoehon- 
drium.  If  an  absce.ss  opens  into  the  abdominal  cavity,  it  causes  col- 
lapse and  death.  Mostly,  the  .symjitoms  belonging  to  the  affection 
of  the  spleen  are  merged  in  those  of  other  organs  and  the  general 
condition. 

Nervous  Disturhance.s. 

The  nervous  .system  is  much  affected  in  childbecl.  There  may  be 
neuralgia,  paralysis,  convulsions,  tetanus,  tetany,  insomnia,  delirium. 
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carphology,  et<;.  Often  these  eonditions  find  their  explanation  jn 
cerebral  anajinia  or  hyperaemia,  in  hysteria,  in  reflexes,  or  in  direet 
pressure  on  a nerv'e  durinji;  the  birtli  of  the  child.  But  when  these 
conditions  arc  found  together  with  symptoms  undoubtedly  due  to  infec- 
tion, or  when  the  autojtsy  shows  thrombosis  of  the  veins  of  fhe  brain 
or  purulent  meningitis,  we  cannot  otherwise  than  acknowledge  a con- 
nection of  cause  and  effect  between  the  infection  and  the  nervous  dis- 
turbances. 

Arthritis. 

The  localization  sometimes  takes  place  in  joints.  As  a rule,  only 
one  or  a few  are  affected,  although  many  may  be  so  from  the  first ; but 
the  disease  does  not  jump  from  one  joint  to  another,  as  does  inflam- 
matory rheumatism.  The  joint  becomes  swollen,  tendei’,  and  red  ; 
every  movement  causes  intense  pain  ; there  is  a groat  tendency  to  suji- 
puration ; the  abscess  may  open  through  the  skin ; and  the  deepest 
structures,  bone  and  cartilage,  may  be  destroyed.  If  the  patient  sur- 
vives, she  may  have  a stiff  joint  for  the  remainder  of  her  life.  The 
knee  is  most  frequently  the  seat  of  the  affection,  but  it  may  attack  any 
other  articulation  of  the  limbs.  Of  those  of  the  trunk,  the  symphy- 
sis pubis,  the  saero-iliac,  and  the  .sterno-clavicular  joint  are  most  fre- 
(piently  inflamed.  The  synovial  sheaths  of  tendons  may  be  similarly 
affected. 

Diagnosis. — The  fixity  and  the  tendency  to  suppuration,  besides 
the  concomitant  disturbances,  distinguish  puerperal  arthritis  from 
common  rheumatism  and  gonorrheeic  arthritis. 

Abscess  and  Diffuse  Cei.luiatis  of  the  Iambs. 

When  the  subcutaneous  and  intermuscular  connective  tissue  becomes 
inflamed,  the  limb  swells ; it  is  painful  and  tender;  the  skin  becomes 
red  and  hot.  The  affection  may  be  localized  in  one  or  more  circum- 
scribed points,  where  abscesses  form  and  perforate  the  skin ; or  there 
may  be  a difluse  cellulitis  extending  over  a large  part  of  a limb.  Some- 
times it  is  only  superficial,  having  its  .seat  in  the  subcutaneous  tissue. 
In  other  ca.ses  the  dce]i  connective  tissue  under  the  fascia  is  in  a sim- 
ilar condition,  and  especially  then  the  proce.ss  may  be  highly  destruc- 
tive to  life  or  limb  if  an  energetic  treatment  is  not  rcsoifed  to  in  time. 

Skin  Dise.vses. 

A jmerpera  may  be  attacked  by  the  common  erruptivc  fever.s — 
mea.slc.s,  smallpox,  scarlet  fever,  and  erysipelas — -just  as  any  other 
woman.  They  are  accidental  complications  which  are  not  e.sscntially 
connected  with  childbed. 

Perspiration  being  a feature  of  the  normal  (‘hildbed,  we  sometimes 
see  in  women  who  otherwise  are  well  the  epidermis  raised  in  small 
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wJiite  vesicles  like  millet-seed  (miliaria),  with  or  without  a red  ring 
at  the  base  or  on  continuously  red  skin.  This  miliary  eruj^tion  is 
mostly  found  on  the  trunk. 

It  goes  without  saying  that  the  common  drug  eruptions  may  as  well 
ap])car  in  a jDuerpera  as  in  any  other  person. 

I have  likewise  seen  an  eruption,  composed  of  small  red  paimles 
and  red  streaks,  especially  on  the  extremities  and  in  the  face,  much 
like  measles.  After  a few  days  it  was  succeeded  by  a uniform  ery- 
thema. It  was  accompanied  by  moderate  fever  and  followed  by  a 
furfuraceous  desquamation.  After  a few  days  there  came  a similar 
eruption.  This  and  the  total  absence  of  catarrhal  phenomena  proved 
it  to  be  different  from  measles. 

In  another  case  I have  seen  a similar  papular  eruption  witli  a tem- 
})erature  of  105°.  It  began  as  maculfe  that  vanished  on  pressure,  but 
reaiipeared  immediately.  Later  it  became  papulous,  and  did  not  dis- 
appear on  ])ressure.  After  a week  it  faded  gradually,  sank  down  to 
the  level  of  the  skin,  passed  tln-ough  divers  shades  of  yellow,  until 
it  finally  disappeared.  No  other  signs  of  puerperal  infection  were 
present. 

In  grave  ca,scs  of  puerperal  infection  the  skin  is  often  the  seat  of 
eruptions.  An  erythema  may  spread  more  or  less  far  from  the  genitals. 
In  other  cases  large  erythematous  spots  may  be  fouud  on  divers 
places  of  the  trunk  and  the  extremities.  In  others,  again,  are  found 
petechia3,  small  dark-red  or  brown  spots  about  the  size  of  hempsced, 
Avhich  do  not  disap])ear  on  pre.ssurc.  These  I have  only  seen  in  very 
serious,  mostly  fatal,  cases. 

In  other  ca.ses  the  epidermis  is  raised  in  large  pemphigus-like  vesi- 
cles, or  forms  bullte  filled  with  pus  which  burst  and  leave  a .sore. 

In  all  these  eruptions  which  accom])any  a general  infection  the 
symptoms  referable  to  other  organs  mostly  cover  those  due  to  the 
skin  affection. 

AcUTEST  SEPTiaEXflA. 

This  form  of  ])uerperal  infection  u.sed  especially  to  be  found  during 
the  so-called  epidemics  in  ho.sj)itals.  Nowadays  it  has  become  rare, 
and  is  nev^er  seen  in  well-directed  institutions.  It  begins  .soon  after 
delivery  with  an  intense  and  long  chill.  There  is  no  ]iain  or  only  an 
insignificant  one,  and  no  swelling  of  the  abdomen.  The  face  has  an 
anxious  expre.ssion.  The  skin  is  ]iale  or  purplish,  the  tongue  dry 
and  brown,  the  features  pinched.  The  ])ulse  is  rapid  (120  to  160)  and 
weak.  The  temjierature  may  be  high  (104°),  and  stay  high  Avithout 
the  usual  remittence,  but  it  may  be  normal  or  even  subnormal.  The 
respiration  is  rajiid.  The  ]iatient  falls  often  into  a delirious  or  coma- 
to.se  condition.  She  has  frequently  involuntary  evacuations  of  a thin, 
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dark,  oflensive  discharge  from  the  bowels.  The  urine  is  scant  and 
loaded  with  albumen. 

The  patient  dies  within  a day  or  two  after  confinement. 


Treatment. 

In  laying  down  rules  for  the  treatment  of  puerperal  infectious  dis- 
eases "we  have  to  distinguish  between  hospital  and  private  practice,  the 
prophylactic  and  the  curative  treatment.  As  the  curative  ti’eatment  is 
essentially  the  same  in  hospitals  and  in  private  dwellings,  it  is  only  the 
projjhylaxis  which  we  will  consider  separately  with  regard  to  the  pecu- 
liar circumstances  obtaining  in  hospitals  and  the  demands  of  private 
practice. 

I.  Prevention  of  Puerperal  Infection  in  Ho.spital,s. 

The  Hospital. — If  possible,  lying-in  hospitals  should  be,  as  they 
now  mostly  are,  separate  institutions,  without  connection  with  a gen- 
eral hospital  in  which  medical  and  surgical  diseases  are  treated. 
Before  the  antiseptic  treatment  had  been  generally  adopted  in  midwifery 
the  mortality  reigning  in  the  obstetric  wards  of  general  hospitals  was 
still  greater  than  that  of  in.stitutions  exclusively  used  for  parturient 
and  puerperal  women.  It  could  not  be  otherwise  when  doctors  and 
students  went  from  performing  an  autopsy  in  the  dead-house  to  deliv- 
ering a woman  in  labor,  keeping  on  the  same  clothes  and  only  washing 
their  hands  in  a more  or  less  superficial  and  entirely  insufficient  way. 
By  the  conscientious  and  intelligent  use  of  antiseptics  a total  change 
has  taken  jilace  in  this  respect.  Still,  as  we  know  that  puerperal 
infection  may  be  derived  not  only  from  women  affected  with  the  same 
disease,  but  from  patients  with  suppurating  or  deleaving  tissues,  from 
all  putrefying  substances,  and  perhaps  from  persons  suffering  from 
zymotic  diseases,  and  as  the  rules  giv’en  for  the  safe  aseptic  and  anti- 
septic treatment  of  the  parturient  and  puerperal  woman  may  not  in 
every  instance  be  carried  out  with  the  same  degree  of  ]irccision,  it  is 
evident  that  jiatients  taken  care  of  in  an  institution  solely  consecrated 
to  obstetric  cases,  other  things  being  equal,  are  better  protected  against 
infection  than  those  who  are  delivered  in  the  wards  of  a general 
hospital  and  by  the  same  physicians  who  have  chai'ge  of  the  other 
cases. 

The  New  York  Maternity  Hospital  is,  .so  to  say,  jilaced  midway 
between  the  special  lying-in  institutions  and  the  general  hosjiitals  witli 
lying-in  wards.  We  have  a separate  building,  and  we  have  a house 
staff  who  for  the  time  being  have  nothing  to  do  outside  of  the  hospital. 
But,  on  the  other  hand,  the  visiting  physicians  arc  general  practitionei-s, 
whose  })ui’suits  bring  them  in  contact  with  all  sorts  of  diseases.  The 
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house  [(hysiciaiis  eoiiie  from  the  staff'  of  f'harity  Hospital,  a large 
general  hospital,  and  serve  only  six  weeks  at  a time  in  the  capacity  ol’ 
junior  assistant,  senior  assistant,  and  house  surgeon.  Tlie  nurses  are 
pupils  of  the  training-school  which  is  common  for  Maternity  and 
Charity  Hospitals.  The  warden,  the  higher  administration,  the  ladies’ 
visiting  committee,  the  helpers  that  airry  coal,  food,  and  scruh  the 
floors,  arc  common  for  both  institutions.  Taking  all  these  unfavorable 
circumstances  into  consideration,  we  cannot  expect,  in  spite  of  the  most 
perfect  rules  for  antiseptic  treatment,  to  obtain  rpiite  as  good  results  as 
in  institutions  that  have  no  connection  with  general  hospitals,  and  in 
which  the  service  is  uninterruptedly  for  many  years  in  the  hands  of 
one  man  with  a few  a.ssistants,  who  likewise  occupy  their  positions  for 
years  and  become  experienced  obstetricians  themselves,  capable  of 
rej)lacing  their  chief  even  in  the  performance  of  the  most  dangerous 
operations. 

Even  after  the  strict  antiseptic  treatment  presently  to  be  described 
had  been  in  use  for  three  years  in  the  Maternity  Hospital,  I had  the 
o]>portunity  to  see  how  dangerous  the  connaition  with  Charity  Hos])ital 
may  become  if  the  slightest  relaxation  occurs  iii  the  observance  of  the 
rules  governing  the  relations  between  the  two  hospitals.  Between  8c])- 
tember  6,  1885,  and  January  16,  1886,  we  had  no  less  than  13  eiises 
of  ])uerperal  di])htheria  in  about  200  confinements.  Several  of  them 
were  very  severe,  and  1 ended  fatally.  It  made  a particularly  strong 
impression  on  my  mind  that  when  a new  staff'  went  on  duty  ou  the  1st 
of  January,  out  of  their  first  6 patients  3 were  affected  in  this  way.  I 
then  found  out  that,  without  my  knowledge  and  against  the  rules,  the 
house  surgeons  had  fallen  back  to  the  old  habit  prevailing  before  the 
new  treatment  was  introduee<l,  of  allowing  mend)crs  of  the  Charity 
Hospital  staff  not  only  to  visit  the  delivery-room,  but  even  to  deliver 
parturient  women  in  the  Maternity  Hospital.  As  soon  as  this  was  dis- 
continued, and  the  membei*s  of  the  Maternity  staff  had  taken  full  baths 
with  corrosive  sublimate  and  had  their  clothes  fumigated  with  sulphur, 
all  .septic  trouble  disaj)peared  again,  and  .since  then  there  have  only  been 
a few  isolated  ea.<es  with  long  intervals. 

A lying-in  hos|)ital  should  have  as  free  aeee.ss  of  ])urc  air  as  po.ssible, 
and  it  should  circulate  freely  under  the  building,  whether  the  latter  be 
provided  with  a cellar  throughout  its  length  and  breadth  or  it  be  rai.sed 
from  the  ground  on  pillars.  If  the  available  means  allow  it,  a good 
system  of  ventilation  should  be  iutrodneed.  I have  been  informed  by 
a competent  architect  that  the  only  way  to  obtain  fresh  air  in  the  wards 
of  a hospital  is  by  the  so-ealled  fan  sy.stem,  according  to  which  large 
fans  arc  driven  by  steam  and  throw  the  air  from  the  cellar  through 
openings  into  the  wards.  In  winter-time  it  is  heated  before  being 
moved  by  the  fans. 
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In  tlu?  Mntornity  Hospital,  where  we  have  no  ventilating  apparatus, 
we  keep  the  windows  open  day  and  night,  sninnier  and  winter.  Although 
this  interferes  somewhat  with  the  normal  perspiration  after  childbirth,  WQ 
have  never  seen  any  bad  effect  from  it  in  the  patients,  but  it  is  hard  on 
the  poor  nui’ses. 

Even  the  smallest  lying-in  hospital  should  have  separate  wards  or 
rooms  for  patients  with  infectious  diseases.  If  no  such  provision  is 
made  until  disease  actually  breaks  out  in  the  institution,  the  fii’st  case 
or  cases,  especially  if  of  a lighter  type,  are  liable  not  to  be  isolated, 
and  thus  a so-called  epidemic  of  puerperal  fever  may  be  started. 

There  ought  likewise  to  be  made  provision  for  a rapid  rotation  in 
the  use  of  different  \vards,  in  order  that  they  may  be  disinfected  before 
being  used  again.  Even  before  the  introduction  of  the  new  treatment 
in  the  Maternity  Hospital,  when  we  used  the  wards  in  a haphazard 
way,  we  always  found  that  when  we  had  a ward  emptied,  cleaned,  and 
fumigated  the  patients  in  that  ward  were  free  from  fever  during  the 
first  week  after  the  eleaning.  Now  a regular  rotation  in  the  use  of 
the  wards  is  an  important  part  of  our  treatment.  Our  wards  can 
accommodate  respectively  six  and  nine  patients.  ward  is  not  used 
for  more  than  one  set  of  patients : when  the  last  of  them  has  been 
there  until  the  ninth  day  after  her  confinement  the  ward  is  disinfeeted 
in  a way  to  be  described  hereafter,  and  left  empty  for  one  or  more 
days.  On  the  ninth  day  the  patients  are  transferred  to  the  conva- 
lescent ward,  where  they  only  stay  a fcAvdays  longer  unless  some  path- 
ological condition  requires  a longer  sojourn  in  the  hospital. 

Pregnant  women  ought  to  be  kept  separate  from  parturient  and 
puerperal  women,  and  are  so  in  our  institution.  They  require  other 
food ; they  are  not  so  clean  ; they  would  disturb  the  quietude  that 
reigns  in  the  lying-in  wards ; and  the  sight  of  suffering  would  have  a 
demoralizing  effect  on  themselves. 

There  ought  to  be  a special  delivery-i’oom.  As  it  is  commonly 
during  parturition  that  infection  takes  place,  a patient  ought  never  to 
be  confined  in  a ward  in  which  there  are  puerperal  women  who  might 
become  a source  of  infection  to  the  one  in  labor. 

The  communication  between  the  delivery-room  and  the  wards  should 
be  as  easy  as  practicable,  so  as  to  avoid  carrying  the  patient  a long 
distance  after  her  delivery.  But,  if  possible,  there  should  be  no  direct 
communication  between  them  nor  between  the  different  wards.  This 
system  is  followed  in  Tarnicr’s  model  pavilion  in  Paris,  and  was  intro- 
duced by  me  in  Maternity  Hospital  together  with  the  change  of  treat- 
ment which  took  place  on  the  1st  of  October,  1883. 

Good  results  may  be  obtained  with  another  disposition  of  the  locali- 
ties, but  where  it  can  be  obtained  this  one  is  jireferable.  No  bad  air 
can  be  diffused  from  one  ward  to  the  other.  There  is  no  temptation 
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for  carrying  materials  and  vessels  from  one  to  the  other,  each  forming 
a little  world  by  itself  Doctors  and  nurses  are  obliged  to  be  exposed 
to  the  purifying  influence  of  the  open  air  in  going  from  ward  to  ward. 
In  the  IMatcrnity  Hospital  I had  the  doors  leading  from  one  room  to 
tlie  other  locked  and  sealed  by  filling  all  chinks  with  tow  and  covering 
this  with  strips  of  rubber  adhesive  plaster. 

The  wards  ought  to  have  plenty  of  light  from  opposite  sides.  The 
beds  are  best  distributed  in  two  rows  or  in  a circle,  one  on  each  j)ier 
between  two  windows.  Light  from  above  is  of  no  value  except  in  an 
operating-room,  and  all  cross-beams  and  projections  which  would 
become  receptacles  for  dust  ought  to  be  avoided.  Disease-germs  are 
well  preserved  in  such  dust,  from  which  they  may  find  their  way  to 
the  patients. 

Floors  and  walls  should  be  of  a hard,  smooth,  little-porous  material, 
so  that  they  can  easily  be  disinfected. 

Where  circumstances  permit  it  is  good  to  set  one  or  more  small 
rooms  apart  for  serious  operative  cases. 

The  question  of  heating  the  hospital  is  an  important  and  difficult 
one.  I think  some  combination  of  ditterent  principles  is  advisable. 
Steam  circulating  in  iron  pipes  is  good  to  give  a large  and  constant 
amount  of  heat,  and  is  necessary  in  order  to  prevent  the  water  from 
freezing  in  the  pipes.  Open  fires  are  cheerful  to  look  at;  the  rays  of 
heat  emanating  from  them  give  a pleasant  .sensation,  which  cannot  be 
replaced  by  anything  else;  they  purify  the  air  in  the  ward  by  draw- 
ing it  into  the  chimney ; and  it  is  a handy  way  to  get  rid  of  .small 
dirty  objects  which  otherwise  might  accumulate  in  the  ward.  Stoves 
are  more  economical,  and  can  in  most  respects  rcjilace  the  open  fires, 
but  if  overheated  they  exhale  an  unjileasant  and  unhealthy  odor. 

The  new  Maternity  Hospital  is  to  have  the  shape  of  a cross.  A large 
delivery-room  forms  tlie  centre  of  the  whole  e.stablishment.  From  this 
go  off  three  wards,  with  ten  beds  each,  toward  the  south,  east,  and  west.* 
Between  the  delivery-room  and  the  wards  there  will  be  open  porches, 
which  will  allow  free  circulation  of  air  and  make  it  po.ssible  for  the 
physicians  to  get  all  over  the  e.stablishment  without  passing  through 
the  delivery-room.  At  the  northern  end  there  avHI  be  a room  for  the 
doctors,  one  for  the  head-nurse,  and  two  for  operative  cases.  At  the 
southern  end  there  will  be  four  rooms  for  infectious  diseases,  each  for 
one  patient.  Each  ward  and  the  dejiartment  for  infectious  ca.ses  have 
their  own  little  kitchen  for  warming  food,  making  poultices,  and  so 
foii.li,  their  own  bath-room,  sink,  and  water-closet,  outside  of  the  ward. 

* So  was  the  distribution  on  the  plan  the  architect  made  under  ray  direction.  A 
higher  power  has  turned  the  building  ninety  degrees,  which  gives  the  doctors  and  the 
nurses  the  exhilarating  morning  sun,  and  leaves  half  of  the  isolating  rooms,  in  which 
the  most  serious  cases  are  treated,  exposed  to  the  cold  north  winds. 
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Tlie  waiting  women  and  tlie  convalescent  women  will  be  in  separate 
buildings,  as  they  now  are. 

The  department  of  a lying-in  hosjiital  destined  for  infectious  cases 
ought  to  have  separate  beds,  furniture,  and  instruments.  The  patients 
ought  to  be  under  the  care  of  special  nurses  and  a special  house  physi- 
cian. The  visiting  physician  ought  to  be  the  only  one  who  attends  to 
the  whole  service. 

Water-closets  ought  to  be  of  the  veiy  best  and  simplest  construction, 
and  never  situated  in  the  wards.  To  screen  them  olf  with  a few  boards, 
as  is  sometimes  done,  is  of  course  a nearly  imaginary  precaution.  They 
ought  to  be  placed  not  only  outside  of  the  wards,  Ixit  separated  from  the 
latter  by  a space  to  which  open  air  has  free  access.  Both  doors  inter- 
vening between  the  ward  and  the  water-closet  ought  to  close  automati- 
cally ; otherwise  they  will  be  left  open  by  patients  and  nurses. 

Provision  must  be  made  for  a place  to  disinfect  all  linen  and  bed- 
clothes used  by  patients  with  infectious  diseases  before  they  are  washed 
in  the  common  laundry  of  the  hospital. 

As  the  women  commonly  stay  only  a very  short  time  in  the  hospital 
after  their  delivery,  and  as  a lying-in  room  ought  to  be  kejjt  as  quiet  as 
possible,  no  visitors  ought  to  be  admitted  except  in  protracted  cases. 
Most  of  such  visitoi’s  would  come  from  crowded  tenement-houses,  in 
which  very  often  are  found  diphtheria,  scarlet  fever,  and  other  zymotic 
diseases,  the  germs  of  Mdiich  might  be  brought  to  the  hospital. 

The  house  staft’  ought  never  to  make  autopsies,  handle  specimens,  or 
even  enter  the  dead-house ; nor  ought  they  to  be  allowed  to  visit  hos- 
pital wards  in  other  places  in  which  sick  people  arc  confined. 

Disinfection. — The  marvellous  results  obtained  in  lying-in  hospitals 
nowadays  are  chiefly  due  to  cleanliness  and  antisepsis.  A nail-brush 
has  become  the  most  indispensable  of  all  obstetric  instruments.  In 
order  to  give  practical  rules  for  disinfection,  and  abstain  from  vague 
generalities  Avhich  are  unfit  to  guide  anybody,  I do  not  think  I can  do 
better  than  describe  minutely  how  it  is  carried  out  in  the  Maternity 
Hospital. 

The  principle  upon  which  Ave  act  is  the  theory  that  infectious  diseases 
are  due  to  germs  which  may  be  found  on  the  surrounding  objects,  in  the 
air,  on  the  patient  herself,  on  the  doctors  and  nurses.  We  will  there- 
fore have  to  consider  the  disinfection  of  the  wards  and  furniture,  of  the 
patient  and  her  helpers,  and  of  all  materials  or  instruments  that  come  in 
contact  with  her. 

Ward. — When  the  last  ])atient  admitted  to  a ward  has  reached  the 
ninth  day  after  her  confinement,  it  is  fumigated  by  burning  twenty 
pounds  of  suljihur  in  the  smaller  and  thirty  pounds  in  tlie  larger 
wards.  This  is  done  in  an  ap]iaratus  made  of  iron  and  composed  of 
two  horizontal  pans  connected  by  means  of  three  ujirights  about  half 
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a yard  liigli.  The  sidplmr  is  j)laced  in  the  ii])p(‘r  pan  and  moistened 
with  alcohol.  The  lower  is  filled  with  water,  which  wonld  pnt  out 
the  fire  if  the  sulphur  got  through  the  bottom  of  the  u[)por  pan.  All 
windows  and  doors  are  closed  and  the  alcohol  lighted.  From  half  a 
day  to  a day  later  the  doors  and  windows  are  opened,  and,  if  the  ward 
is  not  needed  immediately,  they  are  left  open  for  one  or  more  days. 
The  floors  and  all  the  furniture — bedsteads,  tables,  chairs,  etc. — are 
s(!rnbbed  with  soap  and  water,  aiul  thereafter  again  .scrubbed  with  a 
solution  of  bichloride  of  mercury,  1 part  to  1000  i>arts  of  water.  As 
soon  as  a patient  leaves  the  lying-in  ward  the  bed-clothes,  inclusive  of 
the  ticks  of  the  mattresses,  are  .sent  to  the  laundry,  and  the  straw  in 
the  mattro.s.scs  is  burnt.  When  the  ward  has  been  fumio-ated  and 

O 

washed  all  the  beds  are  made  up  with  clean  clothes  and  frc.sh  straw. 
Bcd-clothes  u.sed  by  sick  puerperfe  are  immersed  for  an  hour  in  the 
same  bichloride  solution  in  large  casks  ])laced  in  the  small  room  between 
the  sick  ward  and  the  water-clo.set,  and  given  a preliminary  washing 
before  they  are  sent  to  the  laundry.  Fatients  and  nur.scs  use  only 
clothes  that  can  be  washed.  If  doctors  want  theirs  disinfected,  it  is 
done  with  sulphurous  acid  by  snsjumding  them  in  a room  in  which 
snlphur  is  being  burned. 

Patienl. — When  a patient  is  taken  in  labor  .she  is  given  a full  tepid 
bath  and  scrubbed  with  soap.  In  order  to  remove  still  more  effectively 
the  fatty  film  covering  the  cjiidcrmis,  it  might  be  good  to  add  soda  to 
the  soaj)  and  water  with  which  she  is  washed,  as  recommended  by 
Fritsch.'  After  the  bath  she  is  dres.sed  in  clean  clothes  and  placed  on 
a clean  bed,  under  the  sheet  of  which  is  placed  a rubber  sheet  disin- 
fected with  bichloride  (1  : 1000).  She  is  given  an  enema  of  soapsuds. 
Her  abdomen,  thighs,  buttock.s,  and  especially  all  the  sulci  at  and  near 
the  genitals,  are  carefully  wa.shed  with  bichloride  (1  : 2000).  About 
two  quarts  of  the  same  fluid  used  to  be  injected  into  the  vagina,  but 
has  of  late  been  replaced  by  a 2 pei-  cent,  solution  of  creolin. 

While  all  agree  as  to  the  ncce.s.sitv  of  disinfecting  the  patient’s  slcin, 
opinions  differ  in  regard  to  the  advi.sability  of  using  the  vaginal  injec- 
tions. Thus,  Fritsch^  is  oppo.sed  to  them,  except  on  .special  indications 
(leucorrhoea,  gonorrluea,  fever).  He  thiidcs  they  are  not  only  useless, 
because  the  bacteria  found  in  the  vagina  are  innocnou.s,  and  the  vagina, 
on  account  of  its  nnmerons  folds,  cannot  be  disinfected  by  injcction.s, 
but  even  dangerous,  in  .so  far  as  thev  remove  the  mucus  that  makes 
the  vagina  soft  and  slippery.  All  this  does  not  convince  me.  1 
do  not  think  it  practicalile  while  attending  a woman  in  labor  to  de- 
cide what  kind  of  bacteria  are  found  in  the  vagina,  and  T fail  to 
see  why  we  should  do  less  to  remove  them  from  the  latter  than 
from  the  skin  and  the  vulva.  I take  it  to  be  very  desirable  to 


’ IT.  Fritsch;  loe.  cit.,  p.  127. 


* Loc.  cit.,  p.  1 29. 
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liavc  the  vagina  as  well  disinleetecl  as  j)ossible.  We  must  remember 
tliat  during  examinations  mueiis  is  earried  from  the  vagina  into  the 
interior  of"  the  womb,  whi(;h  has  an  entirely  different  ei)ithclium 
and  numerous  lymj)hatics  that  absorb  with  great  ease.  During  the 
pa.ssage  of  the  ehild  the  vagina  itself  is  enormously  distended  and 
beeomes  the  .scat  of  abrasions  ami  tears.  Germs  which  were  harmless 
on  the  intact  surface  of  the  vagina  might  therefore  be  j)re.ssed  into  the 
tissue  and  give  rise  to  disease.  Injections  may  not  accomplish  a 
j)erfeet  disinfection,  but  when  the  patient  is  lying  on  her  back,  raised 
on  a bed-pan,  and  the  nozzle  of  the  syringe  is  brought  ’way  up  to 
tlie  vault  of  the  vagina,  it  takes  quite  a little  time  before  the  water 
Hows  out,  and  a large  amount  is  retained.  It  distends  the  vagina, 
enters  the  folds,  and  bathes  the  ridges.  It  is  true  that  the  water 
with  its  a.striugent  qualities  removes  the  mucus  and  hardens  the 
walls  of  the  vagina,  but  new  mucus  is  secreted  in  such  quantities 
that  we  can  .see  it  flow  out  in  front  of  the  presenting  jairt.  I think, 
therefore,  that  all  we  have  to  do  is  to  abstain  from  too  frequent  in- 
jections during  labor,  and  e.specially  toward  its  end.  A fir.A  good 
cleansing  by  means  of  disinfecting  fluids  i.s,  in  my  opinion,  a useful 
safeguard  against  infection. 

The  injections  are  made  by  moans  of  fountain  syringes  of  agate- 
ware. At  finst  I had  them  made  of  gla.ss  and  set  in  metal  cradle, s, 
as  .shown  in  Fig.  100,  but  the  manufacturers  soon  refused  to  take 
the  trouble  to  make  them,  the  demand  being  so  small.  Then  I 
introduced  thick  glass  irrigators  with  handles  which  are  imported 
from  Gei’iuany,  but  they  are  expensive,  and  we  soon  found  that  they 
cracked  near  the  handle  when  hot  water  was  poured  into  them.  Of 
late  I have  had  cans  of  agate-ware  altered  for  our  jiurposes.  They 
come  into  the  market  destined  for  beer-mfeasurcs,  and  hold  nearly  two 
quarts.  A strij)  of  glass  in  the  side  allows  one  to  see  the  level  of  the 
water.  I ordered  a hole  drilled  near  the  bottom  and  a curved  hard- 
rubber  tube  cemented  in  it.  To  this  a soft-rubber  tube  is  fastened, 
and  at  the  other  end  sli])ped  over  a eomtnon  straight  glass  tube  about 
six  inches  long,  for  vaginal  injections.  The  common  soft-rubber  bags 
are  less  good  for  hosjfltal  u,se,  becau.se  it  is  imjiossilfle  to  wipe  olf 
their  interior  and  it  takes  more  time  to  fill  them. 

Doclora  and  Xwses. — If  there  is  slight  divergence  of  o])inion  as  to  the 
amount  of  disinfection  to  be  ap]flied  to  the  patient,  all  agree  about  the 
importance  of  a thorough  disinfection  of  the  accoucheur  him.self.  He 
ought  to  take  ofl"  his  coat  and  cuffs,  roll  up  the  sleeves  of  his  shirt  and 
undershirt,  and  clean  and  disinfect  his  hands  mcchanicallv  and  chemical- 
ly. It  is  not  enough  to  use  soap  and  rub  our  hands  a little  against  one 
another,  as  in  ordinary  cosmetic  wa.shing.  The  whole  hand  mu.st  be 
carefully  scrubbed  with  a .stiff  nail-bru.sh,  the  doctor  taking  ])articular 


Fig.  100. 
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1,  douche  can ; 2,  intra-uterino  tube ; 3,  occlusion  dressing ; 4,  belly-binder  ; 5,  knee-binder ; 6,  suspenders ; 7,  breast-binder. 
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care  to  scrub  the  spaces  under  the  nails  and  tlie  creases  at  their  root — 
localities  from  which  dirt  is  removed  with  greater  difficulty  than  from 
the  smoother  parts  of  the  hands.  By  this  mechanieal  cleansing  extra- 
neous dirt  and  dead  epidermis-eells  are  removed  from  the  skin.  After 
the  washing  the  hands  are  wiped  dry,  and  the  spaces  under  the  nails 
carefully  scraped  with  a suitable  instrument.  Common  penknives  are 
too  sharp  : they  are  apt  to  deprive  the  inside  of  the  nail  of  its  smooth- 
ness, and  even  to  cut  the  skin.  Scrapers  of  hone  are  not  sharp  enough. 
An  excellent  steel  scraper  is  that  patented  by  Curley  and  found  in  some 
of  George  Wostenholm’s  pocket-knives.  It  removes  the  dirt  with 
ease  and  rapidity,  and  cannot  wmund  the  finger. 

Thus  prepared,  the  hands  are  immersed  for  at  least  three  minutes 
in  a solution  of  bichloride  of  mercury  (!' : 2000),  in  Avhich  the  scrub- 
bing may  be  repeated. 

Since  corrosive  sublimate  loses  some  of  its  antiseptic  properties  by 
being  mixed  with  soap,*  the  cleansing  and  disinfection  ought  to  be,  as 
here  described,  two  separate  acts ; and  it  is  not  good,  as  some  recom- 
mend, to  wa.sh  the  hai\ds  with  soap  in  the  solution  of  corrosive  sublimate. 

If  we  have  the  choice,  the  best  kind  of  soap  for  disinfection  is  the 
soft  pota.ssa  soap.  It  possesses,  in  fact,  itself  considerable  antiseptic 
properties.  Robert  R.  Koch,^  than  whom  there  is  no  higher  authority 
in  bacteriology,  found  that  a solution  of  1 : 5000  began  to  ham23er  the 
development  of  bacilli,  and  that  one  of  1 ; 1000  prevented  it  com- 
pletely. In  my  opinion,  we  cannot  have  a better  proof  of  the  high 
practical  value  of  this  soajD  as  an  anti.septic  than  the  excellent  I'esults 
obtained  in  the  large  lying-in  ho.spital  of  Vienna,  where  they  have  had 
a series  of  five  hundred  confinements  without  a death**  [from  sepsis?]. 
Since  the  standard  antiseptic  used  in  that  institution  is  only  a 1 to  2 
per  cent,  solution  of  carbolic  acid,*  which  has  been  proved  experiment- 
ally to  possess  very  weak  antiseptic  properties,  it  would  seem  that  the 
results  obtained  are  due  luore  to  the  soap  than  to  the  carbolic  acid. 
This  soap  has,  indeed,  other  virtues  besides  that  of  being  a germicide. 
It  is  so  sticky  that  once  smeared  over  the  skin  it  is  very  difficult  to 
remove,  and  in  doing  so  the  accoucheur  gets  cleaner  hands  than  with 
the  more  or  less  hard  soda  .soap  in  common  use.  It  is  likewise  the 
cheapest  of  all  soap  when  not  bought  by  the  ounce  in  the  drug-stores 
as  an  ointment  used  in  skin  diseases.® 

' Dr.  Bo-xall:  New  York  Medical  Record,  1888,  vol.  x.xxiv.  p.  481. 

’ R.  R.  Koch;  “Uetier  Disinfection,”  in  Mitlheilungen  aw  deni  kai.terl ichen  Gesund- 
h?il.iamte,  1881,  vol.  1.  ]i.  271. 

’ Kucher:  Puerperal  Convalescence,  and  the  Diseases  of  Ihc Puerperal  Period,  Kew  York 

1886,  p.  286. 

* Elirendorfer : Archivfiir  Gyndkotogie,  lS8-o,  vol.  xxvii.  p.  218. 

‘ The  soft  so.ip  made  in  this  country  is  of  a dirty  greenish-yellow  color.  I do  not 
know  if  it  pnsses.ses  the  same  germicide  ])Ower  as  the  green  Cerman  soap  used  in  Koch’s 
experiments,  but  it  possesses  the  same  .stickiness  and  its  wholesale  price  is  only  six  cents. 
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For  a mere  examination  or  for  a normal  delivery  it  is  sufficient  to 
disinfect  the  hands  in  the  manner  described,  but  in  any  kind  of  opera- 
tion, and  especially  in  that  of  turning,  both  arms  ought  to  be  (lisiu- 
fected  up  to  the  elbow. 

If  the  accoucheur  has  had  to  deal  with  a case  ol'  puerperal  fever, 
diphtheria,  scarlet  fever,  or  other  disease  liable  to  infeet  the  patient, 
he  ought  even,  if  possible,  to  take  a full  bath  with  two  drachms  of 
bichloride,  and  wash  his  hair  and  beard  with  great  care  while  he  is 
in  the  bath.  Under  similar  circumstances  we  ought  likewise  to  take 
particular  precautions  in  regard  to  our  hands,  such  as  to  scrub  them 
.still  more  thoroughly,  to  use  a stronger  .solution  (1  : 1000),  and  to 
hold  the  hands  longer  in  it,  .say  five  minutes.  A common  disinfection 
takes  at  lea.st  five  or  six  minutes ; after  having  been  ])articularly 
exj)osed  the  doctor  ought  to  devote  no  less  than  ten  minutes  to  this 
all-important  act. 

By  the  proce.ss  de.scribed  the  hands  are  efficiently  disinfected,  but  we 
must  remember  that  merely  by  putting  the  hand  into  the  pocket  in 
order  to  take  out  and  replace  the  nail-cleaner,  or  by  touching  towels, 
bed-clothes,  and  other  objects  before  introducing  the  finger  into  the 
genital  canal,  fre.sh  infectious  matter  may  adhere  to  it.  We  have,  there- 
fore, .standing  at  the  bedside,  a basin  with  lukewarm  .solution  of  bichlo- 
ride (1  : 2000),  in  which  we  immerse  the  hand  the  very  last  moment 
before  bringing  it  in  contact  with  the  genitals. 

Nurses  ought  to  disinfect  themselves  with  the  .same  care  and  in  the 
.same  way  as  physicians. 

Materialfi. — All  materials  coming  in  contact  with  the  genitals,  such 
as  absorbent  cotton,  lint,  etc.,  are  wrung  out  of  the  same  solution  of 
bichloride  before  being  used. 

Indrumentfi,  especially  when  nickel-jdated  or  made  of  silver  or  tin, 
are  more  or  lc.ss  corroded  by  corrosive  sublimate.  They  are  therefore 
disinfected  with  carbolic  acid.  For  a rapid  disinfection  it  ought  not  to 
be  used  in  a weaker  solution  than  5 ])cr  cent,,  but  during  an  o])eration 
it  is  sufficient  to  have  a or  3 per  cent,  solution.  Since  both  instru- 
ments and  the  hands  of  the  surgeon  are  attacked  by  cixrbolic  acid — the 
latter  in  mv  experience  much  more  so  than  by  bichloride — an  unneces- 
sarily strong  solution  should  be  avoided.  After  operations  the  instru- 
ments should  be  carefully  scrubbed  with  soap  and  water  and  carbolic 
.solution,  and  rin.sed  with  jdain  water.  Complicated  in.strumcnts  must 
be  taken  apart.  For  Simpson’s  axi.s-traction  forceps  it  is  necessary  to 
have  a key  made  if  it  docs  not  come  with  the  instrument,  by  means  of 
Avhich  the  traction-rods  can  be  unscrewed  after  each  operation,  and  the 
Joint,  to  which  blood  and  other  fluids  find  acce.ss,  be  thoroughly  clean.scd 
and  disinfected. 

In  ordinary  labors  sponges  are  sujicrfluous,  and  so  dangerous  as 
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carriers  of  septic  matter  that  they  ought  to  be  absolutely  ostra- 
cized. Even  in  minor  operations,  such  as  perineorrhaphy,  they  are 
replaced  by  absorbent  cotton  and  lint  wrung  out  of  the  2 per  cent, 
solution  of  creoliu  or  carbolic  acid.  In  laparotomies  they  can  hardly 
be  entirely  dispensed  with,  although  their  use  may  be  much  limited  by 
substituting  pads  of  gauze  wrung  out  of  the  antiseptic  solution. 

If  sponges  are  used,  the  utmost  care  must  be  bestowed  upon  their 
disinfection.  New  sponges,  as  they  come  on  the  market,  need  a good 
deal  of  hammering  and  Avashing  to  remove  sand  and  make  them  soft. 
Even  if  bought  thus  prepared,  they  often  contain  calcareous  incrusta- 
tions which  are  dissolved  by  immersing  the  sponges  for  an  hour  in  a 
weak  solution  of  hydrochloric  acid,  one  ounce  to  every  quart  of  water. 
After  that  they  must  yet  be  Avrung  out  of  Avater  as  long  as  any  sand 
comes  out  of  them.  Next  they  are  left  for  an  hour  in  bichloride  of 
mercury  (1  : 1000),  Avrung  out,  dried  by  exposure  to  heat,  and  kept  in 
a muslin  bag  for  future  use. 

If  old  sponges  are  to  be  used  again,  they  may  be  cleaned  and  disin- 
fected in  different  Avays.  The  Avay  I do  is  to  Avring  them  out  in  warm 
Avater  till  it  remains  entirely  colorless  and  apparently  pure.  Then  I 
leave  them  for  an  hour  in  a solution  of  potassa  (liquor  potassse  ,5j  to 
each  quart  of  Avater),  Avhich  draAvs  out  all  the  blood.  In  exceptional 
ca.ses,  Avhen  the  sponges  lia\^e  become  very  much  saturated  Avith  blood, 
it  may  become  neces.saiy  to  change  this  solution.  They  are  then  Avi’ung 
out  of  plain  Avater  until  it  remains  entirely  colorless,  and  disinfected 
Avith  corrosive  sublimate  as  above. 

By  keeping  the  sponges  dry  they  do  not  rot  so  rapidly  as  Avhen  kept 
in  carbolized  Avater.  Before  the  next  operation  they  are  left  for  a short 
time  in  a .strong  solution  of  bichloride  (1  : 2000),  AATung  out,  and  kept 
in  a weak  solution  (1  : 6000  or  10,000)  of  the  same,  or  in  carbolized 
water  (2J  to  3 per  cent.),  during  the  operation. 

For  sutures  and  ligatures  I prefer  silk.  It  is  easily  obtained,  easily 
made  aseptic,  and  easily  tied.  It  is  hardly  safe  to  rely  on  the  silk  sold 
as  aseptic  in  the  shops  : the  operator  must  take  the  trouble  to  prepare 
it  himself.  Some  of  the  busiest  surgeons  in  the  AAmrld  find  time  to  do 
this,  and  take  particular  care  in  examining  the  material.  I prepare  my 
silk  by  boiling  it  in  a china  casserole  for  half  an  hour,  immersing  it  for 
another  half  hour  in  a solution  of  corrosive  .sublimate  (1  : 1000),  and 
keeping  it  Avound  on  glass  spools  in  Avell-corked  glass  bottles  filled  Avith 
alcohol. 

Catgut  takes  much  more  time  to  prepare.  One  of  the  speediest 
methods  is  that  of  Kocher.  The  raAv  catgut  as  found  in  the  shops  is 
immensed  for  tAventy-four  hours  in  juniper  oil ; that  is,  the  oil  gained 
by  distillation  from  the  unripe  fruit  of  Juniperus  communis.  That  pro- 
duced from  the  tops  or  Avood  is  an  inferior  article,  not  fit  for  our  pur- 
VoL.  II.— 22 
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pose.  At  the  end  of  the  time  indicated  the  catgut  is  rinsed  with  and 
kept  in  alcohol.^ 

For  some  operations,  such  as  suturing  the  uterus  after  the  Caesarean 
section,  if  catgut  is  at  all  used,  it  is  necessary  to  have  some  that  will  resist 
absorption  longer  than  common  catgut.  Such  a ])rcparation  is  Lister’s 
chromicized  catgut.  It  is  prepared  by  dissolving  1 part  of  chromic  acid 
in  400Q  parts  of  distilled  water,  and  adding  200  parts  of  carbolic  acid. 
Catgut  equal  in  weight  to  the  carbolic  acid  is  left  for  forty-eight  hours 
in  the  mixture.  The  preparing  fluid  causes  a certain  amount  of  soft- 
ening and  uncoiling  of  the  twisted  cord,  and  a still  greater  degree  of 
uncoiling  takes  place  during  drying.  This  may  lead  to  the  gut  giving 
way  when  subjected  to  a strain.  It  ought  therefore  to  be  dried  on  the 
stretch  by  tying  the  ends  of  each  hank  to  two  fixed  points  in  the 
room.  When  dry  it  is  placed  in  1 : 5 carbolic  oil.  Erosion  of  this 
catgut  does  not  begin  till  about  a fortnight  after  its  introduction  into 
the  tissues.* 

Silver  wire  is  disinfected  by  immersion  in  alcohol  or  by  passing  it 
through  the  flame  of  an  alcohol  lamp. 

During  an  operation  all  ligatures  and  sutures  are  kept  on  plates  with 
alcohol. 

Iodoform  is  used  to  advantage  in  several  obstetric  operations.  A 
torn  jierirteum  may  be  powdered  with  it  before  the  sutures  are  closed. 
After  Cajsarean  section  the  wound  in  the  abdominal  wall  may  be  dusted 
with  it  and  covered  with  iodoform  gauze.  Much  surprise  was  caused 
in  1887  by  the  discovery  of  Ileyn  and  Rovsing  of  Copenhagen*  that 
iodoform  did  not  prevent  the  dev'clopment  of  bacilli  in  artificial  cul- 
tures, but  it  seems  that  it  is  decomposed  by  the  very  appearance  of 
pus-cocci  and  the  formation  of  ptomaines  in  such  a way  as  to  become 
a germ-killer.'  However  the  theoretical  explanation  may  turn  out, 
experience  has  abundantly  proved  that  iodoform  is  a most  valuable  ]5i’e- 
ventive  of  suppuration  and  sepsis. 

The  value  of  the  preventive  antiseptic  treatment  is  proved  by  the 
unanimous  testimony  of  all  institutions  that  have  adojited  it.  Both  as 
to  mortality  and  morbidity  the  most  remarkable  change  has  taken  place. 
As  late  as  1875  the  International  Congress  of  Physicians  declared  that 
large  lying-in  hospitals  ought  to  be  abolished ; to-day  the  mortality 
of  some  of  the  largest  has  dwindled  down  to  be  a fraction  of  1 per 
cent. ; and  if  we  compare  the  results  obtained  in  private  houses  and 
in  hospitals  among  the  class  of  patients  who  seek  admission  to  the 

* Wood  and  Baclie:  U.  S.  Dispensatory,  13th  ed.,  1874,  p.  1308;  Hospital  Formulary 
of  the  Department  of  Public  Charities  and  Correetion,  3d  ed.,  1 886,  p.  96. 

“ W.  Watson  Cheyne : Antiseptic  Surgery,  London,  1882,  p.  57. 

® New  York  Med.  Record,  1887,  vol.  xx.xii.  p.  36. 

* Centralblatt  fur  Gyndkologie,  1887,  vol.  xi.  pp.  514,  515. 
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latter,  they  are  much  better  in  hospital  than  in  private  practice.  Espe- 
cially for  dangerous  operations,  such  as  Ctesarean  section,  craniotomy, 
and  the  removal  of  the  adherent  placenta,  hospitals  have  become  the 
safe  places  where  obstetric  art  celebrates  its  greatest  triumphs. 

The  records  of  the  Maternity  Hospital  show  the  following  mortality 
before  and  after  the  introduction  of  strict  antisepsis  (bichloride  of  mer- 


cury) : 

Year.  Deliveries.  Deaths.  Per  cent. 

1875  570  15  2.63 

1876  536  20  3.73 

1877  480 32 6.67 

1878  255  7 2.75 

1879  254  11  4.33 

1880  149 8 5.37 

1881  382  9 2.36 

1882  431  14  3.25 

1883  447  JIO' 6.7T 

Total  . . . 3504  146  4.17 


During  the  last  six  months,  before  the  change  in  treatment  was  made, 
there  were  delivered  237  women,  19  of  whom  died,  or  8 per  cent.,  and 
of  these  17,  or  7.17  j>er  cent.,  succumbed  to  .sepsis.  During  the  last 
month  the  total  mortality  reached  even  20  jjer  cent.,  and  that  from 
infection  15.69  per  cent. 

During  the  first  three  months  after  the  change,  from  October  1, 
1883,  till  January  1,  1884,  we  had  102  deliveries  without  a single 
death.  From  that  time  the  mortality  has  been  as  seen  by  the  follow- 
ing list : 


Deaths.  Per  cent. 


Year. 

Deliveries. 

Total. 

From  Sepsis. 

Total  Mortality. 

Sepsis. 

1884  . . . , 

. . . 522  . . . 

1885  . . . . 

. 3 . 

. . . 0 . . . 

. . 0..56  . . 

, . 0.0 

1886  . . . . 

, . . 446  . . . 

. . . 5 . 

1887  . . . . 

1888  . . . . 

. . 377  . . . 

Total  . 

. . 2271  . . . 

. . 24  . 

. . . 6 . . . 

Thus  the  total  mortality  has  become  little  more  than  one-fourth  of 
what  it  used  to  be ; and  while  in  former  years  the  cause  of  death  was 
nearly  always  some  form  of  disease  which  we  now  regard  as  due  to 
infection,  deaths  from  sepsis  have  notv  been  reduced  to  nearly  one-fourth 
of  1 per  cent.  During  the  years  1885  and  1888  there  was  not  even 
a single  death  of  this  kind. 

No  le.ss  remarkable  is  the  change  in  regard  to  morbidity.  Thus,  for 
in.stance,  during  the  six  months  from  October  1, 1882,  till  April  1, 1883, 
a period  of  which  I have  exact  notes,  192  Avomen  were  delivered.  Of 

' All  these  occurred  in  patients  delivered  during  the  first  nine  months  of  the  year. 
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these  46,  or  nearly  1 out  of  4-,  were  seriously  ill,  and  39,  or  nearly  1 in 
5,  suffered  from  puerperal  inhamraation,  which  nowadays,  at  least, 
is  subject  to  grave  suspicion  in  regard  to  infection.  Since  the  change 
in  treatment  we  have  had  very  few  sick  puerperm,  and  with  few  excep- 
tions the  cases  have  been  mild.  We  have  eveiy  year  had  cases  which, 
from  all  symptoms,  such  as  pain,  tenderness,  and  swelling,  had  to  be 
diagnosticated  as  cellulitis,  and  still  the  thermometer  showed  no  rise  in 
temperature — a phenomenon  which  I can  only  account  for  by  suj>pos- 
ing  that  the  inflammation  was  of  purely  traumatic  origin,  due  to  the 
bruising  of  the  genital  canal  by  the  passage  of  the  child,  and  that  the 
aseptic  way  in  which  labor  is  conducted,  as  well  as  the  precautions  we 
take  during  the  lying-in  period,  excludes  all  infectious  germs  which 
develop  so  easily  in  bruised  tissues. 

At  the  hour  of  \yriting  it  is  just  five  years  since  I Introduced  the 
bichloride-of-mercui-y  treatment  in  the  Maternity  Hospital.  During 
that  time  it  has  been  kept  up  without  any  change,  and  the  results  have 
been  so  satisfactory  that  I feel  very  little  incilined  to  make  any.  Still,  it 
may  become  necessary  to  substitute  another  antisejitic  for  the  bichloride 
used  in  injections.  So  many  cases  of  death  from  poisoning  by  this 
drug  have  been  reported  that  the  subject  demands  our  most  serious 
and  conscientious  consideration.  In  many  of  these  cases  unreasona- 
bly strong  solutions  or  an  unjustifiable  amount  of  fluid  was  used. 
Protracted  irrigation  of  wounds  has  j)roved  particularly  dangerous, 
both  by  clinicivl  observation  on  men  and  by  experiments  on  animals.* 
An  anaemic  condition  of  the  patient  makes  absorption  stronger,  and 
therefore  increases  the  danger  of  poisoning.  But  even  when  all  jire- 
cautions  were  taken,  and  in  healthy  jiatients,  ])oisoning  has  occurred. 
The  most  remarkable  case  I know  of  is  that  reported  by  Fleischmann 
from  Breisky’s  clinic  in  Prague.^  In  1620  confinements  they  had 
used  bichloride  without  any  poisoning,  when  the  following  sad  case 
occurred : The  patient  was  a primipara,  seventeen  years  old,  in  good 
health,  and  especially  without  any  symptoms  of  kidney  disease.  Before 
and  immediately  after  an  e.xamination  the  vagina  wjis  douched  with  a 
liter  (little  more  than  a quart)  of  a 1 : 2000  solution  of  corrosive  sub- 
limate. It  was  noticed  that  after  the  finst  injection  there  came  a little 
bloody  di.scharge  from  the  genitals,  probably  due  to  granulations  of  the 
cervical  portion.  These  two  injections  given  before  delivery  w^ere  all 
she  got,  and  still  she  develojied  symptoms  of  poisoning  immediately 
after,  and  died  a week  later.  The  autopsy  revealed  the  pathognomonic 
calcareous  deposits  in  the  kidneys  and  diphtheritic  ulcers  in  the  intes- 
tinal canal.  In  Berthod’s  case^  death  occurred,  although  only  six 

' Doldris  and  Riitte:  Nouvelles  Archives^  d ObslHriqne  el  de  Gyneeolojie,  18R6.  p.  T39. 

* Fleiscliinann  : Centralblatt  fiir  Gyndkologie,  1886.  vol.  x.  j).  761. 

’ CentndbhU  fur  Gynakologie,  1887,  vol.  xi.  p.  768. 
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vaginal  douches  and  one  intra-uterine  injeetion  of  a 1 : 2000  solu- 
tion had  been  given.  The  autopsy  showed  nephritis  and  intestinal 
ulcers. 

At  one  time  it  was  thought  that  only  the  intra-uterine  injections 
caused  the  evil,  but  the  above  case  from  Breisky’s  clinic  and  obser- 
vations of  O.  von  Herlf  of  Darmstadt,  G.  Braun,  and  others*  prove 
that  the  vaginal  injections  are  by  no  means  free  from  danger.  The 
same  is,  to  some  extent,  corroborated  by  the  experiments  of  Dol6i’is 
and  Butte  on  animals. 

Personally,  I have  never  had  a fatal  case  of  bichloride-poisoning  in 
my  hospital  service,  and  I have  only  seen  one  case  showing  symptoms 
undoubtedly  due  to  the  toxic  effect  of  this  drug.  In  that  case  there  was 
soreness  of  the  gums  and  salivation — a symptom  which,  strangely 
enough,  is  said  to  be  rarely  found  in  cases  of  poisoning  by  injections 
and  similar  procedures  (Butte).  The  few  other  cases  I have  seen  were 
in  women  affected  with  “puerperal  fever;”  and  as  the  only  .s3'mptoms 
were  bloody  diarrhoea  and  intestinal  tenesmus,  which  might  be  due  to 
the  disease  itself,  it  is  really  not  said  they  were  produced  by  the  use  of 
bichloride.  But,  seen  in  the  light  we  now  possess,  I strongly  surmise 
that  one  or  two  cases  of  death  that  have  occurred  in  the  Maternity 
Hospital  were  unrecognized  cases  of  poisoning  with  bichloride.  Thus, 
the  following  r6sum§  of  a case  has  been  furnished  me  from  the  books 

of  the  hospital : M.  D , set.  28.  Placenta  expelled  spontaneously, 

together  with  child.  Following  delivery  the  patient  had  watery  dis- 
charges from  the  bowels — twenty-nine  daring  the  first  two  days.  Vom- 
iting. No  fetor  to  lochia.  Clinical  diagnosis,  dj'sentery.  Patient 
died.  Autopsy  was  not  allowed. 

Last  fall  I saw  in  consultation  the  following  case  of  fatal  poison- 
ing by  corrosive  sublimate.  The  patient  was  thirtj'-five  years  old, 
robust,  a primipara.  The  os  began  to  dilate  toward  the  night  of  Oc- 
tober 1,  1888.  As  on  the  next  moi’uing  it  had  barely  reached  the  size 
of  a fifty-cent  piece,  the  physician  introduced  two  fingers  into  the  cer- 
vix and  assisted  dilatation  as  much  as  possible.  "When  this  was  accom- 
plished, he  delivered  by  means  of  the  high-forceps  operation  at  2 p.  m. 
^\4lon  the  patient  was  ]3ut  in  bed  all  outer  parts  liable  to  be  touched 
during  delivery  had  been  disinfected  with  a solution  of  bichloride 
1 : 2000,  but  no  vaginal  douche  had  been  given.  After  completion 
of  labor  one  gallon  of  a 1 : 4000  solution  of  bichloride  of  mereur\'  was 
prepared,  and  one  ounce  of  carbolic  acid  added  to  it.  The  vagina  was 
syringed  out  with  part  of  this  fluid,  and  the  tube  passed  into  the  womb. 
After  a verj"  few  moments  the  patient  complained  of  abdominal  pain, 
and  slowly  pa.s.scd  into  the  condition  of  syncope,  followed  by  clonic 
muscular  contractions  of  the  limbs.  Seeing  the  patient  lose  consci- 

* CenlraJbl.  f.  Gynak.,  1S86,  vol.  x.  p.  G18. 
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oiisness,  tlie  doctor  withdrew  the  tube  when  less  than  one-half  of  the 
fluid  had  been  used. 

The  patient  recovered  at  once,  and  apparently  felt  well.  When  the 
doctor  visited  her  in  the  evening  her  condition  seemed  good,  but  she 
had  not  pa.ssed  any  urine,  felt  no  desire  to  do  so,  and  the  catheter  intro- 
duced into  the  bladder  brought  only  a tea.spoouful  of  a grumous  dark 
fluid. 

During  the  two  following  days  (October  3d  and  4th)  hardly  any 
urine  was  secreted,  and  it  remained  of  a similar  quality  as  before.  On 
the  3d  the  temperature  rose  to  101.5°  Fahr.,  and  on  the  4th  to  102.8°. 
The  pulse  ranged  from  116  to  130,  changing  at  short  intervals.  On 
the  4th  the  patient  complained  of  a sore  mouth  ; the  gums  were  soft  and 
piiljiy,  the  tongue  was  loaded,  the  teeth  were  sore  to  touch  ; the  mucous 
membrane  of  the  cheeks  showed  abrasions,  and  there  was  salivation. 
She  had  four  or  five  offensive  diarrhoeic  stools.  Chlorate  of  potash 
was  ordered  as  a gargle  and  in  one-grain  doses  every  hour  internail y. 

On  the  5th  and  6th  the  same  condition  obtained.  On  the  last- 
named  day  she  was  taken  out  of  bed  by  her  friends,  and  stood  upon 
the  floor  while  the  bed  was  being  made.  Thereafter  the  abdomen 
became  swollen,  tender,  and  tympanitic.  Morphia  was  given  in  one- 
sixth  grain  doses  twice  with  two  hours’  interval,  and  later  every  four 
hours. 

I saw  her  on  the  7th.  In  the  morning  a little  clear  urine  had  been 
drawn,  and  later  she  had  passed  about  one  ounce  voluntarily.  She 
was  drowsy,  probably  from  the  effect  of  the  morphine,  easily  awakened, 
and  intellectually  clear.  She  was  assuming  a waxy  color,  with  some 
slight  puffiness  of  the  face  and  extremities;  pulse  135,  temperature 
101.5.  I made  the  diagnosis  of  acute  poisoning  with  bichloride,  and 
got  the  impression  that  the  case  was  hopelass.  She  took  milk  and  stim- 
ulants abundantly,  continued  the  chlorate  of  potash,  and  had  ice-bags 
apjflied  to  her  abdomen. 

The  next  morning  (October  8th)  the  pallor  of  the  entire  surface 
became  intense,  and  extended  to  the  mucous  membrane  of  the  buccal 
cavity.  The  puffiness  and  resiliency  of  the  skin  were  so  marked  that 
they  producetl  glossiness  of  the  surface,  like  that  seen  in  phlegmasia 
alba  dolens.  Gradually  she  lost  consciousness,  became  comatose,  and 
died  at  11  A.  M.  Autopsy  not  to  be  obtained. 

Even  if  we  will  admit  the  possibility  that  her  peritonitis  may  have 
been  caused  by  her  getting  out  of  bed  on  the  6th,  this  does  not  mate- 
rially change  the  condition.  We  have  the  shock  and  convulsions  dur- 
ing the  injection,  the  nearly  complete  .suppression  of  urine,  the  bloody, 
grumous  appearance  of  what  little  was  secreted,  and  the  characteristic 
stomatitis, — more  than  enough  to  warrant  the  diagnosis  even  in  absence 
of  an  autopsy. 
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The  symptoms  observed  in  cases  of  acute  poisoning  with  corrosive 
sublimate  in  obstetric  cases  arc  abdominal  pain,  tenesmus,  stinking 
diarrhoea  with  or  without  blood,  vomiting,  diminished  secretion  of 
urine,  albuminuria,  hyaline  casts  in  the  urine,  perspiration,  erythema, 
low  temperature,  frequent,  small  pulse,  restlessness,  choking,  head- 
ache, tliiret,  somnolence,  contracted  pupils,  redness  or  a blue  color, 
soreness  and  swelling  of  the  gums,  loosening  of  the  teeth,  metallic 
taste,  ulcers  or  gangrenous  sloughing  of  the  mucous  membrane  of  the 
mouth,  ulceration  of  the  vagina  and  rectum,  collapse  and  death. 

The  chief  changes  revealed  by  the  autopsy  are  seated  in  the  intes- 
tines, the  kidneys,  and  the  brain.  The  large  intestine  is  the  seat  of 
extensive  ulceration ; the  cortical  substance  of  the  kidneys  is  swollen, 
and  the  tubules  contain  masses  of  oxalate  of  lime.  If  these  are  found, 
they  are  pathognomonic  of  poisoning  with  corrosive  sublimate,  but 
they  may  be  absent.*  The  brain  is  unusually  dry. 

As  to  the  treatment  of  acute  poisoning  by  bichloride  of  mercniy,  the 
first  indication  is,  of  course,  the  discontinuation  of  the  use  of  the  drug 
and  the  substitution  of  another  antiseptic,  such  as  carbolic  acid,  acetic 
acid,  or  creolin.  Diarrhoea  and  pain  are  combated  by  opiates,  partially 
by  the  mouth,  where  the  local  effect  at  the  same  time  counteracts  sali- 
vation, and  especially  enemas  of  corn  starch,  a teaspoonful  to  half  a 
pint  of  water,  with  laudanum,  twenty-five  drojjs  or  more,  repeated 
three  times  a day.  Vomiting  may  necessitate  the  hypodermic  admin- 
istration of  morphine,  and  is  furthermore  treated  with  bismuth,  hydro- 
cyanic acid,  strychnia,  creasote,  carbolic  acid,  hot  black  coflfee,  and 
counter-irritation  of  the  pit  of  the  stomach.  The  prostration  calls  for 
strong  stimulants.  The  choking  might  perhaps  be  benefited  by  nitrite 
of  amyl.  If  the  urine  is  scant,  diuretics  ought  to  be  given.  I have 
seen  the  headache  promptly  yield  to  antipyrine  in  acute  mercurial 
poisoning.  The  stomatitis  should  be  treated  with  a gargle  with  chlo- 
rate of  potash  (,5ij  to  .5viij),  or,  if  there  are  considerable  ulcers,  with  the 
application  of  compresses  soaked  in  the  saturated  solution  (1  : 17). 

If  we  take  into  consideration  how  many  women  have  been  saved  by 
the  preventive  use  of  bichloride  who  otherwise  would  have  succumbed 
to  puerperal  infection,  the  whole  number  of  deaths  rej)orted  is  so  smalD 
that  if  we  had  to  choose  between  the  bichloride  treatment,  with  all  its 

' Prdvost:  “Etude  exp^rimentale  relative  il  I’infoxication  par  le  merenre,  calcifica- 
tion des  reins  parallfile  il  la  decalcification  des  os,”  in  Revue  mcdicale.  de  la  Suisse  rn- 
mande,  1882,  No.  11  ; Centralb.  f.  Gyndk,,  1884,  p.  230;  Fr.  Dahl,  ibid.,  p.  195;  L. 
Butte,  in  Nouvdles  archives  (T  Obstetrique  el  de  Gynecol.,  1887,  p.  181. 

^ L.  Butte  (Nouvelles  archives  d’ Obstetrique  et  de  Gynecologic,  1887,  p.  181)  in  a special 
historical  research  found  only  13  cases;  F.  Engelmann  of  Kreuznach  says  he  knows 
of  17  (Cenlredbl.  f.  Gyndk.,  July  7,  1888,  vol.  xii.  p.  433).  That  would  still  average 
less  than  4 deaths  annually  since  Stadfeldt  sounded  the  note  of  alarm  {ibid.,  Feb.  16, 
1884,  vol.  viii.  p.  101). 
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dangers,  and  the  return  to  the  state  of  things  before  antiseptic  midwife- 
ry began,  no  man  in  his  senses  could  hesitate  for  a moment.  In  this 
case  statistics  furnish  such  overwhelming  proof  as  to  render  all  scepti- 
cism impossible.  Still,  Ave  ought  not  to  let  our  patients  run  unneces- 
sary risks,  and  a case  of  this  kind  occun-ing  in  private  practice  might 
place  the  accoucheur  in  a very  embarrassing  position. 

Some  institutions,  such  as  the  lying-in  hospitals  of  Copenhagen  and 
Vienna,^  have  returned  to  or  never  given  up  carbolic  acid,  by  Avhich 
drug  they  achieve  as  good  results  as  others  who  use  the  more  dangerous 
corrosive  sublimate.  Still,  I do  not  think  it  would  be  wise  for  us  to 
follow  their  example.  On  account  of  the  intimate  connection  with 
Charity  Hospital,  a large  general  hospital  in  which  all  kinds  of  dis- 
eases are  treated,  we  are  more  exposed  to  sej>tic  influences  than  those 
who  work  in  institutions  that  are  strictly  lying-in  hospitals  and  nothing 
else.  AVe  need,  therefore,  the  protection  offered  by  the  most  powerful 
antiseptic. 

Carbolic  acid  had  been  more  or  less  in  use  in  the  hospital  for  years 
before  bichloride  was  introduced.  I myself  used  it  even  very  sy.s- 
tematically.  When  I Avas  appointed  \dsiting  surgeon  in  1881,  I intro- 
duced the  folloAvino-  treatmemt : Before  and  after  each  va<>:inal  exam- 
ination  doctors  and  niu’ses  Avashed  their  hands  in  a 2 j)cr  cent,  solution. 
The  same  Avas  used  for  A'aginal  injections,  one  of  Avhich  Avas  given 
immediately  before  and  after  delivery  and  morning  and  evening  dur- 
ing the  first  eight  days  after  deli\’ery.  Instruments  Avere  disinfected 
in  a 5 per  cent,  solution.  In  those  cases  Avhere  the  hand  or  in.stru- 
ments  had  been  introduced  into  the  uterus  this  organ  Avas  Avashed  out 
Avith  a (piart  of  a 2 per  cent,  solution.  All  the  patients  had  their  gen- 
itals covered  Avith  a compress  dipped  in  10  per  cent,  carbolized  oil, 
Avhich  Avas  kept  in  place  by  a large  pad  of  oakum  inserted  between  the 
thighs.  This  treatment  AA'as  used  during  .six  months  in  about  200 
cases.  The  mortality  Avas  4 per  cent.,  and  all  the  death.s,  Avith  the 
exception  of  one,  Avere  due  to  .septicffiinia. 

During  my  second  term  of  service,  from  October  1,  1882,  till  April 
1,  1883,  the  A'aginal  injections  and  the  carbolized  compress  A\’cre  di.s- 
continned,  but  carbolic  acid  Avas  still  used  for  disinfection  of  the  hands 
and  instruments,  and  the  genitals  Avere  dusted  Avith  a mixture  of  1 part 
of  .salicylic  acid  and  4 parts  of  corn  starch.  During  this  period  192 
Avoraen  Avere  deliA'ered,  15  of  Avhom  died — a mortality  of  7.8  per  cent. 
The  morbidity  Avas  so  great  that  1 out  of  CA’ery  4 puerperae  Avas  seri- 
ously ill.  I remember  that  the  solution  furnished  us  from  the  drug- 
store of  Charity  Hospital  Avas  sometimes  badly  mixed  or  the  drug  of 
inferior  quality.  So  much  is  sure,  that  it  sometimes  scalded  the 
])atients  and  gave  rise  to  smarting  Avounds,  Avhich,  by  loAA'ering  the 

‘ Stadfelclt,  loc.  at.;  Elirendorfer : Archiv  fur  Gyniik.,  18S6,  vol.  xxvii.  p.  193. 
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vitality  of  the  patient,  may  have  contributed  to  the  high  mortality. 
The  smell  of  carbolic  acid  sticks  to  your  hands,  and  is  to  most  peo- 
ple quite  disagreeable,  especially  when  mixed  with  that  of  the  lochia. 
Many,  including  myself,  feel  their  slcin,  their  nerves,  nay,  their  whole 
constitution,  unpleasantly  afiected  by  the  use  of  this  drug.  It  is  even 
jwisonous.  I do  not  know,  however,  if  it  has  caused  death  direetly 
when  used  in  midwifery,  but  Maurer  came  very  near  losing  a patient 
in  this  way,'  and  Veit^  has  made  similar  observations.  For  all  these 
reasons  I do  not  feel  inclined  to  return  to  carbolic  acid. 

How  much  more  effective  bichloride  of  mercury  is  than  cai’bolic 
acid,  both  to  ward  off  disease  and  to  diminish  its  severity,  appears  also 
from  a recent  report  from  Innsbruck  in  Austria.  Of  2183  parturient 
women,  768  were  treated  with  carbolic  acid,  1415  with  corrosive  sub- 
limate. Of  the  former,  155,  or  20.1  per  cent.,  were  taken  sick,  and 
117,  or  15.1  per  cent.,  of  them  suffered  from  puerperal  diseases.  Of  the 
latter  only  98,  or  6.9  per  cent.,  were  sick,  and  only  44,  or  3.1  per  cent., 
suffered  from  puerperal  diseases.  Of  those  treated  with  carbolic  acid, 
only  43  of  117,  or  36.7  per  cent.,  recovered  in  less  than  twenty  days, 
whereas  of  those  treated  with  corrosive  sublimate  more  than  one-half 
were  well  within  the  same  space  of  time.^ 

All  that  has  been  said  against  bichloride  of  mercury  applies,  of 
course,  to  the  binioclide,  which  is  still  more  poisonous,  indissoluble 
in  water,  and  more  expensive. 

Permanganate  of  jiotash  has  been  praised  in  puerperal  fever  by  Chad- 
wick, Sinclair,  and  Goodell.^  I have  had  no  personal  experienee  Avith 
it,  and  do  not  know  if  it  would  answer  all  purposes.  What  we  must 
try  to  find  is  a substance  that  is  a I’eliable  germicide,  but  not  poisonous 
to  the  human  organism  ; that  does  not  irritate  wounds  nor  eorrode  instru- 
ments ; that  is  easily  dissolved  in  water;  capable  of  mixing  with  oleag- 
inous substanees ; a deodorizer,  but  AA'ithout  smell  itself ; and  easily 
obtainable  at  a low  price. 

Some  years  ago  Dr.  George  P.  Fowler®  of  Brooklyn,  N.  IT.,  made 
a strong  plea  for  hydronajihthol,  and  his  observations  were  confirmed 
by  Dr.  R.  J.  Levis  of  Philadelphia.®  It  is  said  to  rank  next  after 
corrosive  sublimate  as  an  antiseptic.  It  is,  however,  a ])ro]irietary  drug, 
and  cannot  be  prescribed  in  our  public  charitable  institutions. 

Dr.  F.  Engelmann  of  Kreuznach  recommends  acetic  acid  in  3 and  5 
per  cent,  solutions,^  but  he  has  only  had  very  limited  experience  with  it 

* Maurer:  Centrablatt  fur  Gyn.,  1884,  vol.  viii.  p.  487. 

“ Veit:  Berliner  klinisehe  Woclienechrift,  1879,  No.  3. 

* Torjrgler:  Allr/emeine  Wiener  mcd.  ZeiUj.,  1888,  Nos.  26  and  27  ; Ccntralbl.f.  Gynak., 
Nov.  17,  1888,  vol.  xii.  p.  760. 

* Tran^.  Amer.  Gi/neeol.  Soe.,  1879,  vol.  iv.  pp.  119,  123,  133. 

Fowler:  New  York  Medical  Journal,  1885,  vol.  xlii.  p.  .374  et  scq. 

' Ibid.,  p.  593.  ’ Cenlralblatl  f.  Gyniik.,  1888,  vol.  xii.  p.  433. 
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himself,  and  I have  had  none.  It  is  very  cheap,  but  the  odor  is  rather 
disagreeable,  and  I would  expect  it  to  smart  and  instate  wounds. 

I am  now  trying  creolin.  This  is  a black,  thick  fluid,  much  like 
coal-tar  in  appearance  and  odor.  It  does  not  dissolve  in  water,  but 
forms,  when  added  to  it  up  to  12  per  cent.,  a nearly  homogeneous 
emulsion.  The  weaker  solutions  are  almost  milk-colored  : the  stron‘»'er 
look  like  colfee  mixed  with  much  milk.  It  was  first  brought  on  the 
market  by  a manufacturer  named  Pearson  in  Hamburg,  Germany. 
When  it  is  mixed  with  hot  water  it  leaves,  even  when  well  stirred, 
small  black  specks  which  sink  to  the  bottom  of  the  vessel.  In  order 
to  obtain  a good  emulsion  it  should  first  be  mixed  with  cold  water,  to 
which  later  hot  water  may  be  added  without  causing  any  precipitation. 
The  creolin  should  be  added  to  the  water,  not  water  poured  on  cre- 
olin, as  by  the  first  process  a better  mixture  is  obtained.  A small 
amount  of  creolin  dropped  into  water  forms  a milky  cloud.  Experi- 
ments with  different  microbes  have  proved  it  to  possess  very  high  anti- 
septic power.  It  ranks  as  second  only  to  bichloride  of  mercury,  and 
is  much  more  efficacious  than  carbolic  acid.  Eisenberg'  found  that  a 
3 ])ci’  cent,  solution  kills  all  germs  in  one  minute,  and  a 5 per  cent, 
solution  kills  all  in  ten  seconds,  the  shortest  time  in  which  it  is  jwssible 
to  make  the  experiment.  It  has  great  hemostatic  power,  and  does  not 
irritate  wounds  when  used  in  emulsions  of  4 to  2 per  cent.  It  is  not 
convenient  to  have  instruments  lying  in  it  during  operations,  since  they 
eannot  be  seen,  and  become  somewhat  slippery.  On  the  other  hand,  this 
quality  of  making  slippery  is,  in  my  opinion,  one  of  its  great  claims 
in  obstetric  practice.  I was  most  agreeably  sui-prised  in  a case  of  turn- 
ing to  feel  my  hand  slip  through  the  vagina  and  cervi.x  with  a hitherto 
unknown  facility  after  a vaginal  douche  of  2 per  cent,  had  been  given. 
In  this  respect  its  effect  is  just  opposite  to  that  of  bichloride  of  mer- 
cury, which  has  a strong  astringent  power.  As  its  chief  advantage 
it  has  been  claimed  that  it  should  be  entirely  innoeuous  to  man.  This 
dogma  was  especially  founded  on  the  fact  that  one  dog  was  made  to  swal- 
low 30  grammes  (sviiss),  and  another  50  grammes  (,^xii.ss),  without  any 
bad  effect.  Still,  a case  has  already  been  reported  in  which  it  is  sup- 
posed to  have  cau.sed  death  : “ After  deliv’cry  a uterine  douche  of  about 
two  quarts  of  a 2 per  cent,  creolin  solution  was  given  to  a healthy  prim- 
ipara  of  twenty-seven.  On  the  following  day  a douche  of  a quart  of 
1 per  eent.  ereolin  solution  was  given,  and  on  the  next  day  a douche 
morning  and  evening,  the  last  at  half-past  si.x.  At  nine  o’clock  she 
suddenly  became  pale,  cold,  and  vomited:  the  vomiting  did  not  cease; 
perspiration  supervened,  and  the  patient  died  at  eleven  o’clock  in  col- 
lapse and  unconscious,  with  a temperature  of  96.7°  Eahr.  The  voin- 
itus  had  a strong  odor  of  creolin,  and  also  the  ui’ine  found  in  the  blad- 

' Eisenberg:  Wiener  mcd.  Wochensclirift,  18S8,  p.  564. 
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cler  after  death.  Five  hours  before  her  death  the  patient  was  well  and 
strong.”  ^ 

It  would  be  a sad  disappointment  if  this  case  should  be  followed  by 
similar  ones,  showing  that  death  in  it  was  not  due  to  an  idiosyncrasy 
of  the  patient. 

During  the  last  six  weeks  I have  used  a 2 per  cent,  solution  in  the 
Maternity  Hospital,  instead  of  bichloride  of  mercury,  for  all  vagi- 
nal and  intra-uterine  douches.  Intra-uterine  injections  of  one  to  two 
quarts  have  been  used  on  21  patients  for  post-partum  hemorrhage,  after 
removal  of  retained  membranes,  turning,  expulsion  of  meconium  into 
into  the  uterine  cavity,  or  the  delivery  of  a macerated  foetus.  Vaginal 
douches  have  been  used  after  labpr  on  17  patients  on  account  of  the 
performance  of  the  low- forceps  operation  or  perineorrhaphy.  Vaginal 
douches,  as  preparatory  treatment  before  labor,  have  been  used  in  47 
cases. 

So  far,  I am  well  pleased  with  creolin.  The  smell  is  by  far  not  so 
disagreeable  and  tenacious  as  that  of  carbolic  acid.  It  is  pleasant  to 
the  touch,  and  does  not  affect  either  skin  or  nerves.  Some  patients 
have,  however,  complained  that  it  smarted.  I used  it  in  one  case  of 
puerperal  diphtheria,  but  cannot  recommend  it  under  those  circum- 
stances, because  the  grayish  color  of  the  fluid  prevents  one  from  judg- 
ing of  the  condition  of  the  inside  of  the  womb  by  seeing  secretions  or 
shreds.  I substituted  carbolic  acid,  vliich  shares  with  creolin  the  fault 
of  covering  by  its  own  odor  that  of  the  secretions,  but  allows  one  to 
see  what  is  washed  out  from  the  uterus. 

Until  we  find  a safe  and  reliable  antiseptic  that  can  replace  corrosive 
snbliraate,  I think  the  best  we  can  do  is  to  continue  to  use  it  for  the 
disinfection  of  ourselves,  of  the  outer  parts  of  the  patient,  and  of  sub- 
stances that  come  in  contact  Avith  her,  and  to  substitute  creolin  or  car- 
bolic acid  for  vaginal  and  intra-uterine  injections. 

Antiseptic  Conduct  of  Labor. — In  another  part  of  this  work  are  found 
rides  for  what  briefly  may  be  designated  as  the  obstetric  part  of  the  con- 
duct of  labor,^  by  which  term  I wisli  to  designate  all  that  the  aeconcheur 
Avas  taught  to  attend  to  before  the  era  of  antiseptic  midAvifeiy  began. 
Here  Ave  have  only  to  give  tlie  necessary  supplement  consisting  of  a 
plan  how  to  do  all  that  in  an  aseptic  and  antiseptic  A\\ay.  We  ha\-e  just 
seen  (]).  334  ct  .scq.)  hoAV  doctors  and  nurses  disinfect  themselves,  and 
how  instruments  and  other  objeets  coming  in  contact  Avith  the  patient 
are  disinfected.  We  Avill  noAv  examine  Avhat  other  points  have  to  be 
considered. 

Even  Avith  the  best  antiseptic  solutions  and  Avith  all  possible  care 
it  must  be  borne  in  mind  that  every  time  a vaginal  examination  is 

' Thrrape.iitiwhe  MnnnUhepc,  October,  1888  ; .4m.  Journ.  Med.  Set.,  Feb.,  1889,  p.  172. 

’ Vol.  I.  pp.  493-513. 
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made  we  expose  the  patient  to  the  danger  of  infection  by  germs 
either  adhering  to  the  examining  finger,  or  floating  in  the  air,  or  con- 
cealed in  some  fold  of  the  vagina  where  they  may  have  escaped  destruc- 
tion by  the  preliminary  douche.  It  is  therefore  desirable  that  these 
examinations  be  made  as  seldom  as  possible.  As  our  training-school 
is  only  destined  for  nurses,  and  does  by  no  means  aim  at  the  production 
of  mid  wives,  we  do  not  allow  the  nurses  to  make  any  vaginal  examina- 
tions, except  the  one  who  lias  charge  of  the  waiting  ward,  and  whose 
duty  it  is  to  notify  the  house  staff  of  beginning  labor,  and  the  head- 
nurse  in  the  pavilion  in  which  the  delivery-room  is  situated.  Even 
these  two  nurses  and  the  doctors  are  ordered  not  to  repeat  the  exam- 
inations oftener  than  necessary  for  their  guidance  in  performing  their 
resjiective  duties. 

Another  point  of  still  greater  importance  is  not  to  introduce  the 
examining  finger  more  deeply  than  necessary.  All  that  is  needed  in 
ordinary  cases  is  to  examine  the  presentation  and  the  degree  of  dilata- 
tion of  the  external  os.^  This  ought  to  be  done  without  entering  the 
womb  at  all.  It  may  be  gratifying  for  the  ambitious  young  doctor  to 
make  out  the  position  too  at  an  early  stage,  but  he  ought  to  abstain 
from  such  an  investigation  if  it  involve  a deeper  examination  than  can 
be  made  without  going  beyond  the  os.  By  combining  abdominal  pal- 
pation with  the  vaginal  examination  he  will  obtain  further  information, 
and  by  waiting  until  labor  progresses  farther  he  will  in  course  of  time 
be  able  to  recognize  all  facts  necessary  for  the  pro)5cr  conduct  of  the 
case,  without  exposing  his  patient  to  an  unnecessary  danger. 

Lubricanis,  such  as  soap,  oil,  fat,  glycerin,  etc.,  are  unnecessary 
and  dangerous.  Even  10  per  cent,  carbolized  oil  has  hardly  any 

antiseptic  value.  The  fluid  tliat  adheres  to  the  finger  when  we  dip  the 
hand  into  the  solution  of  bichloride  the  last  moment  before  entering 
the  vagina  is  all  that  is  needed.  The  same  applies  to  the  forceps  and 
other  instruments  in  regard  to  earbolized  water.  The  only  pur- 
pose for  which  I find  a lubricant  nccessaiy  is  the  introduction  of  the 
whole  hand  into  the  vagina  or  womb.  Then  I use  glycerin  with  3 
per  cent,  carbolic  acid,  or,  still  better,  mollin  with  5 per  cent.  ISIollin 
looks  much  like  lard;  it  softens  while  being  rubbed  on  the  skin,  makes 
the  latter  more  sli]ipcrv  than  any  substance  I know  of,  and  comes 
off  much  more  easily  than  lard  by  washing  in  water. 

In  protracted  cases  the  vaginal  injections  are  repeated  about  every 
three  hours.  The  more  frequently  examinations  are  made,  the  oft- 
ener these  injections  become  necessary ; but  as  the.se  affect  the  epithe- 
lium, which  may  even  be  cast  off,  they  ought  to  be  used  as  rarely  as 
po.ssible. 

^ The  pelvis  is  examined  and  measured  at  the  time  of  admission,  which  mostly 
takes  ]ilace  long  before  labor  sets  in. 
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When  the  presenting  part  appears  at  the  vulva  a piece  of  lint 
wrung  out  of  bichloride  (1  : 2000)  is  applied  to  the  latter.  It  serves 
partly  to  prevent  a too  free  access  of  air  to  the  genital  tract  when  the 
tbetus  moves  to  and  fro,  advancing  and  receding  with  the  contractions 
of  the  uterus  and  their  intei’missions ; and  partly  it  makes  all  manipu- 
lations for  the  protection  of  the  perineum,  such  as  pushing  the  head 
back  into  the  genital  canal  or  jjressing  the  occiput  against  the  pubic 
arch,  much  easier  by  taking  away  the  slipperiness  of  the  presenting 
part. 

Removal  of  the  After-birth. — After  the  child  is  born  not  even  a finger 
ought  to  be  introduced  into  the  vagina  in  normal  cases.  During  the 
pa.ssage  of  the  child  the  genital  tract  is  enormously  distended,  and 
sustains  numerous  abrasions  and  tears,  all  of  which  are  wide-ojjened 
doors  for  the  admission  of  septic  germs.  In  my  opinion,  it  is  of  little 
importance,  and  not  even  desirable,  to  remove  the  after-birth  within  a 
few  minutes  after  the  delivery  of  the  child,  as  taught  by  Crede.^  Such 
an  early  removal  leads  to  retention  of  the  membranes  and  post-partum 
hemorrhage.  I seldom  remove  the  placenta  in  less  than  fifteen  min- 
utes after  the  birth  of  the  child.  In  my  estimation,  the  chief  merit 
of  Credo’s  method  is  the  point  that  the  placenta  is  expelled  by  pres- 
sure from  above,  and  that  neither  cord  nor  placenta  is  touched  inside 
of  the  body  of  the  woman.  I use  always  both  hands  for  the  expres- 
sion, placing  the  eight  fingers  as  far  down  behind  the  uterus  as  possi- 
ble, and  the  two  thumbs  in  front.  The  chief  movement  is  one  of 
squeezing,  the  thumbs  and  fingers  being  pressed  against  one  another ; 
but  this  is  combined  with  another  movement,  by  which  the  uterus  is 
pushed  in  the  direction  of  the  hollow  of  the  sacrum.^  With  ver}"few 
exceptions  the  placenta  will  roll  out  of  the  vulva  and  sink  down  on 
the  conch  between  the  thighs.  Sometimes  the  whole  ovum  comes  out 
in  this  way,  but  in  most  cases  it  is  necessary  to  help  the  membranes 
out,  which  act  ought  to  be  done  with  the  greatest  deliberation  and  gen- 
tleness. As  I have  convinced  myself  in  three  Caesarean  sections,  the 
thin  ela.stic  membranes  adhere  to  the  inner  side  of  the  uterus  when  it 
contracts  and  throws  off  the  thick  placenta,  and  have  to  be  peeled  off 
cautiously.  This  is  best  done  by  turning  the  placenta  slowly,  so  as  to 
form  a rope  of  the  membranes,  which  is  seized  between  the  index  and 

' The  average  time  in  2000  deliveries  was  four  and  a half  minutes  (Credd  in  Ar- 
chivfiir  Gyiiiikologie,  1881,  vol.  xvii.  p.  279). 

Mn  a special  paper  on  this  subject,  published  in  the  American  Journal  of  Obstetrics, 
vol.  xvii.  No.  5,  1884,  1 have  shown  how  unjust  it  is  when  some  of  Credd's  own  coun- 
trymen have  impugned  his  originality  and  pretended  that  his  method  was  the  same  as 
the  so-called  Dublin  method.  The  most  authorized  interpreters  of  that  school  speak 
of  putting  the  cord  on  the  stretch,  hooking  the  fingers  into  rugosities  formed  by  the 
umbilical  ves-sels,  and  drawing  on  the  funis— things  which  are  all  against  the  spirit 
of  antiseptic  midwifery. 
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middle  fingers  placed  transversely  in  front  of  the  vulva,  and  extracted 
very  carefully,  alternating  with  the  fingers  of  both  hands.  If,  on 
inspection,  we  find  that  any  part  of  the  placenta  has  been  torn  off 
and  remained  in  the  uterus,  the  well-disinfectol  liand  must  be  intro- 
duced into  the  womb,  the  inside  scraped  Avith  the  finger-nails,  and 
all  remnants  of  the  ovum  removed ; after  Avhich  the  uterus  is  washed 
out  with  antiseptic  fluid.  The  danger  of  infection  from  any  part 
of  the  jflacenta  left  behind  is  so  great  that  that  of  removing  it,  pro- 
vided it  be  done  with  full  antiseptic  precautions,  is  comparatively  very 
small. 

If  part  of  the  membranes  are  retained,  opinions  differ.  Some 
good  authorities  leave  them  to  be  expelled  with  the  lochial  discharge, 
but,  having  seen  both  post-partum  hemorrhage  and  sej)tic8emia  follow 
Avhen  they  were  allowed  to  remain  in  the  uterus,  and,  on  the  other 
hand,  never  having  had  any  trouble  from  the  introduction  of  the  hand 
into  the  uterus,  I invariably  search  this  organ  for  shreds  when  jjarts 
of  the  membranes  have  been  torn  off.  In  judging  if  this  has  hap- 
pened or  not,  their  great  elasticity  must  be  borne  in  mind,  in  conse- 
quence of  which  they  appear  much  smaller  than  they  must  have  been 
Avhen  they  contained  the  child  and  the  liquor  amnii. 

Intm-utcrine  Injections  are  used  in  every  case  in  Avhich  it  has  been 
necessary  to  introduce  the  Anger,  the  hand,  or  instruments  into  the 
interior  of  the  womb,  and  in  ea.ses  of  stillbirth  when  the  child  is 
macerated  and  the  liquor  amnii  looks  or  smells  badly.  In  order  to 
avoid  the  possibility  of  the  fluid  going  by  gravitation  through  a dilated 
tube  into  the  peritoneal  eavity,  the  patient  should  lie  on  her  back.  A 
bed-pan  is  pushed  iu  under  her  buttocks.  A glass  tube  twelve  inches 
long,  curved  like  a male  catheter,  with  an  opening  at  the  end  and 
several  others  on  the  sides  near  the  end,  is  eonnected  Avith  the  tubing 
of  the  fountain  syringe  and  introduced  into  the  uterus  between  the 
middle  and  index  fingers  of  the  left  hand  held  in  the  cervical  canal. 
Before  entering  the  uterus  the  A'agina  should  be  Avashed  out  and  the 
floAV  kept  up  during  the  introduction  of  the  tube  into  the  Avomb.  Some- 
times a little  x’esi.stance  is  met  Avith,  and  then  the  accoucheur  should 
draw  the  tube  back  and  try  in  another  direction.  By  failing  to  do 
so  one  of  my  assistants  perforated  the  posterior  AA-all  of  the  eervix. 
The  tube  entered  the  peritoneal  cavity  just  aboAm  the  junction  betAveen 
the  cervix  and  the  body  of  the  uterus.  The  usual  injection  of  a quart 
of  bichloride  fl  : 4000)  AA'as  giA'cn,  the  ]iaticnt  collajiscd,  and  died  in 
six  hours.  The  autopsy  shoAved  beginning  peritonitis. 

Before  introducing  the  tube  the  obstetrician  should  measure  hoAV  fiir 
it  has  to  go  in  in  order  to  reach  the  fundus ; he  should  ascertain  that 
it  goes  in  the  direction  of  this  part ; he  should  feel  the  resistance  Avith 
which  it  meets  in  touching  the  fundus ; and  he  Avill  often  even  be  able 
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to  feel  the  point  of  the  tube  through  the  abdominal  wall.  By  paying 
attention  to  all  these  details  such  a deplorable  accident  would  have 
bt'on  avoided. 

For  years  we  have  been  using  for  the  intra-uterine  injections  a 
1 : 4000  solution  of  bichloride  of  mercury,  but,  as  stated  above,  I 
think  it  is  safer  to  take  creolin  (2  per  cent.)  or  carbolic  acid  (2  per 
cent.).  The  amount  need  rarely  exceed  one  quart.  The  fountain 
jar  should  not  be  held  more  than  a foot  above  the  fundus  uteri. 
The  fluid  should  be  so  hot  that  the  hand  can  just  be  kept  in  it 
(110°-115°  Fahr.).  This  causes  considerable  pain,  but  is  necessary 
in  cases  of  jjost-partum  hemorrhage,  and  immediately  after  delivery 
it  is  wise  to  use  such  hot  water,  even  if  there  is  no  hemorrhage, 
in  order  to  prevent  it.  The  hot  water  is  a powerful  stimulant  for 
the  uterus  which  nearly  always  insures  conti’action.  I have  never 
seen  thrombi  torn  off  by  introducing  the  tube  up  to  the  fundus,  and 
only  to  introduce  it  as  far  as  the  internal  os,  as  advised  by  some,  does 
not  insure  a thorough  disinfection  of  the  whole  cavity.  The  cervix  is 
so  large  that  the  water  easily  finds  an  outlet.  Catheters  with  double 
current  are  therefore  not  necessary.  Most  of  them  are  hard  to  keep 
clean,  and  sometimes  the  water  may  flow  from  the  narrow  afferent 
tube  to  the  wide  efferent  tube  without  filling  the  cavity  in  which  the 
catheter  is  held ; not  to  speak  of  the  danger  if  by  mistake  connec- 
tion is  made  between  the  wide  tube  and  the  fountain  .syringe.  In  this 
way  one  of  my  assistants  ruptured  a uterus  that  was  already  thinned 
by  the  loss  of  substance  caused  by  dissecting  metritis. 

After  the  injection  the  fluid  should  be  .squeezed  out  from  the 
uterus  and  removed  from  the  vagina  by  turning  the  patient  on  her 
side. 

Dressing. — After  the  removal  of  the  after-birth  the  patient  is  again 
wa.shed  with  bichloride  (1  : 2000).  For  the  vulva  I prefer  pledgets  of 
absorbent  cotton ; for  the  skin  clean  muslin  rags  arc  more  convenient. 
I take  care  to  remove  the  clotted  blood  with  which  the  pubes  are 
matted  together.  If  the  hairs  be  long  and  fine,  this  procedure  is 
shortened  considerably  by  cutting  part  of  them  off,  together  with  the 
adherent  blood.  As  there  fre(]uently  comes  a little  gush  of  blood  some 
time  after  the  removal  of  the  placenta,  and  it  is  annoying  both  for 
patient  and  doctor  to  do  the  work  over  again,  I think  it  is  good  policy 
not  to  begin  the  cleaning  too  soon.  In  the  Maternity  Hospital  it  is 
even  the  rule  to  eompre,«s  the  uterus  with  the  hand  for  half  an  hour 
before  the  binder  is  put  on. 

To  the  latter  is  firstened  an  antiseptic  occlusion  bandage  (Fig.  100,  3), 
consi.sting  of  (1)  a piece  of  lint,  twelve  by  eight  inebes,  folded  twice 
lengthwise,  .so  as  to  be  three  inches  wide,  the  average  distance  from  one 
genito-femoral  sulcus  to  the  other ; (2)  a piece  of  oiled  muslin,  four 
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inches  wide  and  nine  long;  (3)  a large  pad  of  cotton  batting;  and  (4) 
a piece  of  muslin,  half  a yard  square.  The  lint  is  wrung  out  of  the 
solution  of  bichloride  (1  : 2000)  and  carefully  apj)licd  over  the  vulva 
and  the  anus.  The  oiled  muslin  is  washed  with  the  same  solution 
and  placed  over  the  lint,  turning  the  edges  forward  against  the  inside 
of  the  thighs.  These  two  constitute  the  antiseptic  part  of  the  dressing. 
The  pad  of  cotton  outside  serves  only  to  keep  the  compress  in  apposi- 
tion to  the  entrance  of  the  genital  canal,  and  is  itself  held  by  the  mus- 
lin kerchief,  which  is  folded  like  a cravat  anti  fastened  to  the  binder 
with  four  pins  in  front  and  two  behind.  A good  binder  should  go 
down  beyond  the  trochanters,  and  a A-shaped  opening  left  at  the  gen- 
itals, which  is  closed  by  the  pad  just  described,  as  seen  in  the  figure. 
This  dressing  is  changed  every  six  hours,  or  oftener  if  the  patient  has 
a movement  or  passes  her  urine  in  the  mean  time.  Before  the  fresh 
dressing  is  applied  the  genitals  and  nearest  parts  are  irrigated  with 
bichloride  (1  : 2000),  the  patient  lying  on  a bed-pan.  No  injection  is 
given ; nay,  the  genitals  are  not  touched. 

Some  think  this  way  of  dressing  the  genitals  after  delivery  is  super- 
fluous; and  it  must  be  admitted  that  excellent  results  are  obtained 
without  it.  Still,  much  may  be  said  in  favor  of  it.  In  the  first  place, 
people  arc  accustomed  to  cover  the  genitals  in  some  way  with  napkins, 
rags,  or  compresses,  but  anything  not  specially  prepared,  so  as  to  be 
aseptic,  that  is  brought  in  contact  with  the  genitals  of  a puerpera  con- 
stitutes a positive  danger  of  infection.  If  the  antiseptic  pad  is  not 
used,  it  is  much  better  to  desist  from  any  kind  of  cover.  Secondly,  I 
think  this  occlusion  bandage  is  entirely  rational.  We  have  to  do  with 
wounded  tissues,  and  wc  cover  them  with  an  antiseptic  dressing,  just  as 
we  do  a wound  caused  by  an  operation  or  by  injury.  Under  all  other 
circumstances  the  “ojien”  wound  treatment  has  been  superseded  by  the 
occlusion  dressing  and  by  the  antisejitic  dressing.  Why  should  we  not 
give  the  parturient  canal  the  same  advantages?  As  I believe  that 
])uerperal  fever  may  be  acquired  by  germs  floating  in  the  air  and  enter- 
ing the  genital  canal,  it  is  a precaution  to  close  its  entrance.  By  my 
pads  air  is  virtually  kept  out  or  so  filtered  that  it  becomes  sterilized. 
Ev’cn  to  those  who  do  not  admit  infection  through  the  air  the  pad 
ought  to  recommend  itself  by  keeping  out  of  the  way  those  “solid  bits 
of  dirt”  to  which  ]\Ir.  Lister  has  called  attention  as  constituting  the 
chief  danger  to  wounds.  Soft  and  warm,  it  is  very  pleasant  to  the 
patient.  It  keeps  the  air  in  the  wards  entirely  free  from  odor.  It  has 
a favorable  influence  on  both  patient  and  nurse.  The  former,  especially 
if  she  has  sone  through  a confinement  before,  or  it  she  hears  from 
friends  that  nobody  took  so  much  trouble  with  them  when  they  were 
confined,  feels  that  she  is  being  taken  particularly  good  care  of ; the 
latter  is  reminded  of  the  great  truth  that  the  riina  pudendi  is  the  chief 


TREATMENT. 


353 


entrance  for  agents  that  may  jeojiardize  the  life  of  her  patient  and  cause 
hei-sclf  considerable  trouble. 

The  pad  does  not  favor  the  retention  of  lochia  and  the  formation 
of  clots  in  the  genital  'canal.  Quite  the  contrary  : its  inner  layei’s 
being  formed  of  a highly  j3orous  substance,  a continuous  suction  is 
going  on  through  its  thousands  of  capillaries,  and  the  result  is  that 
the  formation  of  a clot  is  a very  rare  occurrence;  in  fact,  much 
moi’e  so  than  if  the  genitals  are  left  unjDrotected  or  only  covered  with 
a napkin. 

The  bichloride  imparts  a whitish  color  to  the  skin  and  a bright-red 
color  to  blood.  Wounds  become  often  covered  wdth  a thin,  sulphur- 
colored  layer  of  inspissated  pus,  which  the  beginner  must  be  careful  not 
to  confound  with  the  patches  found  in  puerperal  diphtheria.  In  exeep- 
tional  cases  the  pad  causes  a little  smarting  or  even  a slight  eczema, 
easily  remedied  by  painting  the  part  with  gh’cerin  before  applying 
the  pad. 

Ergot. — As  a good  contraction  of  the  utenis  is  a great  protection 
against  puerperal  infection,  the  use  of  ergot  deserves  to  be  mentioned 
in  this  connection.  Having  seen  how  difficult  it  may  be  after  the 
administration  of  this  drug  to  enter  through  the  internal  os  if  such  a 
manipulation  becomes  necessary  in  order  to  remove  the  whole  or  parts 
of  the  after-birth  or  arrest  hemorrhage,  I never  use  it  before  the  uterus 
is  entirely  empty,  but  then  I give  a teaspoonful  of  the  fluid  extract. 
If  there  is  a ratlier  free  flow,  I give  half  a fluiddrachm  every  three 
houre,  and  in  all  cases  I give  this  amount  three  times  a day,  as  a rule, 
until  an  ounce  has  been  used  in  all. 

Perincorrha])hy. — Every  primipara  sustains  a tear  at  the  posterior 
part  of  the  entrance  to  the  vagina,*  the  circular  opening  forming  the 
limit  between  the  vulva  and  the  vagina,  while  the  skin  between  the 
anus  and  the  vulva  forming  part  of  the  boundary  of  a much  larger 
opening  escapes  in  many  cases.  The  internal  wounds  are,  as  a rule, 
not  treated.  At  one  time  I tried  it,  but  found  that  it  gave  rise  to  re- 
tention of  lochia  and  wound-infection.  That  was,  however,  before 
the  introduction  of  strict  antisepsis.  If  the  tear  extends  from  the 
entrance  of  the  vagina  to  that  of  the  vulva,  the  rima  pudendi,  the 
commonly  so-called  laceration  of  the  perineum,  preventiv’e  antiseptic 
treatment,  apart  from  gynecological  considerations,  demands  an  imme- 
diate repair,  A tampon  of  cotton  wrung  out  of  a solution  of  creolin  or 
carbolic  acid  (2  per  cent.),  to  which  a string  is  attached,  is  introduced 
into  the  vagina  above  the  upper  limit  of  the  tear.  Thus  the  bloody 
di.scharge  from  abov^e  is  kept  away  from  the  wound  while  it  is  being 
sutured.  Shreds  that  hang  only  by  a pedicle  are  ent  oflP,  the  wound  is 
irrigated  with  one  of  the  named  solutions,  the  sutures,  either  silver  or 

* .1.  ^fathews  Duncan:  Papers  on  the  Female  Perineum,  London,  1879,  p.  8. 
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aseptic  catgut  or  silk,  are  inserted,  the  surface  is  again  irrigated,  dusted 
with  iodoform,  and  the  sutures  closed. 

Catheterization. — The  old  way  of  drawing  the  urine  under  the  bed- 
clothes was  modest,  but  is  irreconcilable  with  antiseptic  midwifery. 
By  carrying  mucus  from  the  vulva  into  the  bladder  we  are  apt  to  cause 
cystitis.  The  parts  must  be  exposed,  and  the  surroundings  of  the  mea- 
tus carefully  wiped  with  absorbent  cotton  wrung  out  of  bichloride  or 
another  di.sinfectant  solution,  before  introducing  the  catheter.  In  hos- 
pitals only  metal  catheters  ought  to  be  used,  as  elastic  and  soft-rubber 
catheters  are  more  or  less  absorbent  and  cannot  be  kept  sufficiently 
a.septic.  If  the  expense  of  .silver  catheters  is  objectionable,  tho.se  of 
nickel-plated  metal,  costing  fifty  cent.s,  are  quite  as  good.  They  ought 
to  be  kept  in  gla.ss  jars  filled  with  carbolized  water  (5  per  cent.),  but  as 
this  is  much  too  strong  for  the  urethra,  they  ought  to  be  rinsed  with 
plain  lukewarm  water  immediately  before  using  them. 

Syringes. — In  preantiseptic  times  the  nozzles  of  syringes  were  doubt- 
less often  the  carriers  of  poison  from  patient  to  patient  and  the  true 
cause  of  .so-called  epidemics.  This  is  easily  avoided  by  having  foun- 
tain syringes  and  a sufficient  number  of  glass  nozzles — one  tor  the 
rectum  and  another  for  the  vagina — so  that  the  .same  tube  is  only 
usal  for  one  patient  during  her  lying-in  period.  AVhen  .she  leaves  the 
tubes  may  be  destroyetl  or  disinfected  by  boiling  them  in  a solution  of 
bichloride  1 : 1000.  If  they  have  been  used  in  a patient  suffering  from 
puerperal  infection,  the  tubes  ought  always  to  be  destroyed. 

Cost  of  the  Antiseptic  Treatment. — Even  regardal  from  the  stand- 
point of  economy,  the  antiseptic  treatment  recommends  itself.  Before 
its  introduction  we  used  enormous  amounts  of  quinine  and  whi.skcy. 
Now  our  consum])tion  of  those  expensive  drugs  has  become  .so  insig- 
nificant that  the  ho.spital,  in  spite  of  the  new  exjjenscs  caused  by  the 
anti.septic  treatment,  is  run  at  much  smaller  expcn.se  than  formerly.' 
The  four  dressings  for  each  patient  in  the  Maternity  Hospital  cost  about 
ten  cents  a day,  which  averages  about  one  dollar  for  the  whole  lying-in 
peri(Kl.  The  corrosive  sublimate  costs  only  sixty-five  cents  per  pound, 
creolin  si.xty  cents,  and  carbolic  acid  in  crystals  fifty  cents. 

II.  Pkeyextiox  of  Puerperae  Infection  in  Private 

Practice. 

While  the  principles  of  antiseptic  midwifery  are  now  followed  in  the 
l^dng-in  hospitals  of  all  civilized  countries,  and  while  in  those  countries 
in  which  private  confinements  are  mo.stly  in  the  hands  of  midwives,  such 

' Oiled  muslin  may  be  bought  of  AV.  B.  Lawrence,  96  Spring  St.,  for  $1.65  per  roll, 
each  roll  containing  five  yards  and  being  one  yard  wide ; absorbent  lint  of  Seabiiry 
& Johnson,  21  Platt  St.,  for  62  cents  per  pound,  a pound  package  measuring  seven  and 
one-tbird  vards  in  length  and  eighteen  inches  in  width  ; and  absorbent  cotton  of  the 
same  firm,  for  48  to  52  cents  a pound,  according  to  the  quantity  taken  at  a time. 
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as  Germany  and  Denmark,  the  latter  are  bound  by  governmental  reg- 
ulations to  conduct  the  labors  they  take  care  of  antiscptically,  antiseptic 
prophylaxis  in  private  midwifery  practice  is  yet  in  its  infancy  in  this 
country.  I am  convinced  that  among  the  numerous  midwives  practising 
in  New  York  it  is  hardly  employed  at  all,  and  that  even  among  doctors 
only  a minority  use  it  in  midwifery  practice. 

1 wish  it  were  possible  to  find  statistics  showing  the  mortality  of 
childbed  in  New  York  City  outside  of  the  hospitals ; but  in  the  way 
deaths  and  births  are  now  registered  they  would  be  of  little  value  and 
could  only  be  obtained  at  gi’eat  expense.  We  must  therefore  try  by 
other  metiiods  to  get  an  idea  of  what  the  mortality  of  childbirth  and 
childbed  in  private  practice  may  be. 

The  following  list*  shows  the  results  obtained  by  some  j^i’ominent 
obstetricians  in  Great  Britain  and  Ireland : 


Deliveries.  Deaths. 

M.  Duncan 736  7 = 1 in  105. 

McClintock 6.52  6 = 1 in  108. 

J.  Clarke 3,847  22  1 in  175. 

Crosse 1,377  14  = 1 in  98. 

Labatt  4,368  26  = 1 in  168. 

“A  London  accoucheur  ” . 2,982  30  = 1 in  99. 

Brunker 334  6 = 1 in  56. 

Churchill  2,548  16  = 1 in  159. 

“ physician" 10,190  107  = 1 in  95. 

T.  E.  Beatty 2,064  19  = 1 in  121. 


Total,  29,098  251  = 1 in  116,  or  0.86  percent. 


All  these  patients  were  from  the  upper  or  middle  ranks  of  society. 
If  among  this  favored  class  and  in  the  practice  of  the  most  skilful 
obstetricians  the  mortality  due  to  childbirth  amounts  to  1 in  IIG,  we 
can  imagine  how  much  greater  it  is  when  the  figures  comprise  on  one 
hand  all  general  practitioners  and  ignorant  midwives  of  a large  city, 
and  on  the  other  the  whole  population,  down  to  the  po(trest  and  most 
abject  woman  giving  birth  to  a child  on  a dirty  bed  in  a crowded  tene- 
ment-house. 

But  we  need  not  draw  alone  on  our  imagination.  We  can  come 
very  near  the  actual  number  of  deaths  iu  another  city.  In  Copen- 
hagen, the  ca]htal  of  Denmark,  108,737  women  were  delivered  during 
the  twenty-five  years  from  1850-74.  Of  these,  885  die<l  of  “puerpe- 
ral fever” — i.  e.  1 in  123 — and  while  the  number  of  confinements  is 
entirely  reliable,  that  rejircsenting  the  deaths  is  too  small.  The  term 
“puer|)eral  fever”  was  then — and  is  in  some  degree  now — used  in  a verv 
re.stricted  .sense.  There  is  no  doubt  that  many  deaths  that  properlv  were 

’ Mathews  Duncan  : Mortality  of  Childbed  and  Mtdernily  Hospitals,  YAinhwrgh,  1871, 
pp.  22,  23. 
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due  to  puerperal  fever  were  registered  under  otlier  lieadings,  such  as  peri- 
tonitis, metritis,  hepatitis,  nephritis,  phlebitis,  etc.  The  ratio  1 : 123  is 
conse(piently  too  small,  even  if  we  speak  of  puerperal  fever  alone ; and 
if  we  add  the  mortality  in  childbirth  and  childbed  from  other  causes 
than  puerperal  fever,  the  proportion  of  deaths  to  confinements  will  be 
a much  larger  one.  Since  the  beginning  of  the  year  1873  all  deaths 
connected  with  parturition  and  the  puerperal  state  are  registered  under 
two  headings,  one  of  puerperal  fever,  and  one  of  all  other  causes  except 
l)uerperal  fever  : 


Deaths  from  Pucr-  Deaths  in  Childbirth  and  Childbed 
peral  Fever.  excepting  Puerperal  Fever.' 


1873  45  17 

1874  38  21 

1875  44  17 

1877  42  13 

1878  58  8 

1879  31  20 

1880  31  18 

1881  43  12 

Total 332  126 


Tliese  data  are  for  the  Avhole  city,  inclusive  of  the  lying-in  ho.spital. 
If  wc  now  take  these  figures  as  a basis,  and  suppose  that  the  deaths 
caused  by  childbirth  and  the  puerperal  state,  exclusive  of  puerperal 
fever,  be  proportionally  divided  between  the  lying-in  hosj^ital  and  the 
rest  of  the  city,  we  would  have  to  add  336  to  the  above  885  deaths, 
which  makes  1221,  and  this  divided  into  108,737,  the  total  number  of 
deliveries,  is  89.  1 in  89,  or  1.12  per  cent.,  would  then  be  the  mortality 

of  childbirth  and  childbed  in  private  practice  in  a large  cily.^ 

By  computation  we  can  find  that  it  is,  to  say  the  least,  not  much 
le.ss  in  the  city  of  New  York.  Lusk^  found  the  number  of  deaths 
from  diseases  comjilicating  pregnancy,  from  the  accidents  of  childbirth, 
or  from  diseases  of  the  jnierperal  state  in  this  city,  from  1867  to  1875, 
to  be  3342.  The  number  of  births  being  unknown,  it  is  estimated  to 
be  284,210.'*  From  the  3342  deaths  have  to  be  deducted  420  that 
occurred  in  hospitals,  which  leaves  2922  for  the  city.  This,  divided 
into  tlie  number  of  confinements,  would  be  equal  to  1 in  97  ; but  this 

^ Oflicial  report.s  published  in  Ugesl.Tift  fur  Larger.  I have  no  means  of  consulting 
the  later  volumes  of  this  journal. 

’ Copenhagen  has  now  about  300,000  inhabitants,  but  at  the  period  referred  to  the 
population  ranged  from  150,000  to  200,000. 

W.  T.  Lusk : “ On  the  Nature,  Origin,  and  Prevention  of  Puerperal  Fever,”  Trans, 
of  the  Intemalional  Medical  Congress,  Philadelphia,  1876,  reprint,  p.  3. 

‘This  number  is  arrived  at  in  the  following  way:  The  census  of  the  year  1870 
gives  to  New  York  a population  of  942,292.  The  average  increase  from  1860  to  1870 
was  15,000.  The  same  increa.se  is  supposed  to  have  taken  place  during  the  following 
five  years.  The  births  are  estimated  to  be  33  in  1000— an  estimate  which  errs  on  the 
side  of  liberality. 
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mortality  is  evidently  too  low,  since  we  ought  to  deduct  all  the  confine- 
ments that  took  place  in  hosjiitals.  This  I have  no  means  of  finding, 
but  I will  at  least  collect  the  figures,  as  far  as  they  have  been  accessible,* 
of  women  who  were  confined  in  hospitals  during  any  part  of  the 
nine  years  examined  by  Lusk  : 


Lying-in  Asyluui,  85  Marion  St.  ...  1867-75  719  deliveries. 

Infant  Asylum 1872-75  317  “ 

Infirmary  for  Women  and  (diildren  . .1867-75  703  “ 

Nursery  and  Child’s  Hospital 1807-75  1333  “ 

Charity  Hospital 1874-75  896  “ 

Emigrant  Hospital 1868-75  3189  “ 

Bellevue 1873-74  (1st  half)  615  “ 

Total,  7772 

To  these  7772  ought  to  be  added  the  number  of  births  that  occurred 
in  Bellevue  from  1867  to  1872  and  in  the  Emigrant  Hospital 
during  1867 ; but  as  the  records  are  not  to  be  found,  Ave  must 
satisfy  ourselves  with  an  estimate;  and,  according  to  the  above  figures, 
we  do  not  risk  to  err  much  by  supposing  that  there  were  on  an  average 
at  least  400  women  a year  confined  in  each  place.  This  would  give 
2800  additional  births  to  be  deducted  from  the  city’s  account. 

Thus,  from  the  number  of  284,000  births  we  have  to  tleduct  10,572 
which  took  place  in  hospitals.  We  find,  then,  that  to  the  charge  of  the 
city  of  New  York  outside  the  hospitals  .should  be  assigned  273,428 
births,  with  2922  deaths,  or  1 in  94,  or  1.06  per  cent. 

If  these  figures,  1 in  89  or  1 in  94,  are  not  absolutely  exact,  and  are 
only  found  by  computation,  they  are  computed  in  a way  that  makes  the 
mortality  in  the  city  rather  appear  too  small  than  too  large.  So  much 
is  sure:  that  out  of  every  100  women  who  give  birth  to  a child  in  a 
private  house  in  New  York,  1 dies  during  or  shortly  after  labor. 

Tlie  same  applies  to  the  Maternity  Hospital,  but  when  we  take  into 
comsideration  that  nearly  one-half  of  our  patients  are  primiparse,  that 
they  all  are  pool’,  that  many  of  them  are  ruined  by  drink  and  debauchery, 
and  that  the  hospital  by  its  intimate  connection  with  a general  hospital 
presents  peculiar  dangers  which  cannot  be  entirely  overcome,  private 
practice,  Avith  its  large  proportion  of  Avealthy,  pure,  and  healtliy  par- 
turient Avomcn,  and  its  great  preponderance  of  multipara;,  ought  to 
obtain  better  results  than  the  hospital. 

I have  no  doubt  that  this  Avill  be  so  Avhen  our  physicians  generally 
adopt  antiseptic  midAvifery.  An  old  physician  Avith  a large  practice 
has  told  me  that  he  u.sed  to  hav^e  a case  of  jnieqieral  infection  every 
month,  but  during  the  last  five  years,  since  lie  adopted  the  treatment 

'Garrigucs:  “On  Lying-in  Institutions,  especially  those  of  New  York,”  Trans. 
Am.  Gyn.  Soc.,  a’oI.  ii.,  1878,  p.  646. 
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described  by  me,'  he  has  been  entirely  free.  I wish  these  lines  may 
engage  many  to  follow  his  example. 

Honorable  physicians  object  to  the  use  of  antiseptics  in  midwifery 
cases  in  private  practice  because  they  deem  them  snpcrfliioiis.  They 
say  that  they  have  kept  record  of  their  cases  since  they  started  as  prac- 
titioners, have  had  five  or  six  hundred  confinements,  and  have  never 
lost  a patient.  To  this  I can  only  answer  that  the  number  is  yet  too 
small  to  draw  a general  conclusion  from  it,  that  general  statistics  show 
that  to  such  a number  of  confinements  correspond  half  a dozen  deaths, 
and  tliat  they  may  expect  their  turn  of  trouble.  Besides,  mortality  is 
not  the  only  thing  to  be  taken  into  consideration.  The  question  is. 
How  many  of  these  patients  have  been  more  or  less  sick  during  their 
lying-in  period?  Perhaps  much  pain,  anxiety,  and  expense  might 
have  been  avoided  by  following  the  prophylaxis  recommended  in  these 
pages. 

Others  say  that  they  arc  busy  practitioners,  that  the  prejjaration  of 
antiseptics  takes  time,  and  that  they  have  to  be  satisfied  with  so  low  a 
fee  for  their  obstetric  work  that  they  cannot  atfoi’d  to  spend  so  much 
time  on  it.  This  point  is  well  taken,  but  I believe  that  in  the  long  run 
these  physicians  will  find  it  to  their  advantage  to  adopt  at  least  part  of 
the  antiseptic  preventions.  If  they  fail  to  do  so,  they  cannot  avoid  get- 
ting septic  cases.  These  take  much  time  to  treat;  the  result  is  very 
doubtful ; and  the  patient  and  her  friends  are  very  likely  to  throw  the 
blame  for  tbe  undesirable  occurrence  on  the  physician  ; which  may  hurt 
his  interests.  He  risks  to  carry  infc>ction  from  this  ca.se  to  others.  He 
may  even  be  obliged  to  give  nji  midwifery  jn-actice  for  a time,  and  thus 
his  I0.SS  wull  be  much  greater  than  if  he  devoted  a quarter  of  an  hour  to 
disinfection. 

Others,  again,  .say  their  patients  do  not  want  to  be  bothered  with  all 
these  ])recautions  against  a danger  whic'h  they  do  not  .see  and  the  scope 
of  -which  they  do  not  realize.  Nor  do  they  care  to  go  to  the  extra 
expen.se  entailed  by  buying  the  necessary  materials  for  the  antisej^tic 
treatment.  They  have  no  trained  nur.se.s,  but  have  to  be  .satisfied  with 
the  services  of  a relative,  friend,  or  untrained  hired  person.  We  will 
presently  see  that  the  antiseptic  treatment  may  be  so  simplified  that 
any  person  with  average  intelligence  can  carry  it  out,  that  it  costs  very 
little  or  nothing,  and  that  it  gives  .so  great  comfort  to  the  patient  that, 
even  ajiait  from  all  considerations  of  safety,  she  is  ainjoly  rewarded  for 
the  small  inconvenience  of  being  disinfected. 

Country  practitioners  are  still  more  averse  to  antiseptic  prophylaxis 
than  their  confreres  in  the  citie.s.  They  insi.st,  with  good  rea.son,  on 
the  purity  of  country  air  and  the  robn.st  constitutions  of  their  patients ; 
but  if  these  circum,stanccs  give  them  better  chances  of  recovery  when 

’ Medical  Record,  Dec.  29,  18S3. 
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sick,  they  cannot  prevent  them  from  being  infected.  In  .some  respects 
tlie  dangers  for  the  parturient  woman  are  even  greater  in  tlie  country 
than  in  the  city.  Everybody  who  has  paid  attention  to  it  knows  how 
difficult  it  is  to  dispose  of  all  refuse,  dirt,  and  excremental  substances 
in  the  country.  Manure,  that  is  a mixture  of  feces  and  rotting  veg- 
etable substances,  is  spread  over  tlie  fields.  A butcher  kills  his  ani- 
mal, lets  the  blood  soak  into  the  ground,  and  hangs  the  skin  up  to 
drv  on  a hedge,  where  it  can  be  smelt  at  a long  distance.  The  pecu- 
liarities inherent  to  country  practice  expo.se  the  patient  more  to  infec- 
tion by  her  accoucheur  than  in  the  city.  The  long  distances  prevent 
him  from  going  home  and  changing  his  clothes  when  he  has  seen  a 
case  of  pueriieral  fever  or  any  other  disease  that  may  give  rise  to  it,  or 
{xn-formed  an  autopsy.  He  has  to  take  tlie  cases  in  the  order  they 
c*ome,  and  the  same  fingers  that  a little  while  ago  were  bathed  in  the 
foul  pus  of  a perineal  absce.ss,  performed  tracheotomy  for  diphtheritic 
croup,  or  dressed  a patient  with  erysipelas  have  now  to  be  introduced 
up  to  the  fundus  of  the  uterus  and  peel  off  an  adherent  placenta. 

The  mortality  from  puerperal  causes  may  even  be  very  high  in  coun- 
try practice,  as  shown  in  the  following  instance ; Sprachbrucken,  a little 
village  near  Darmstadt  in  Germany,  had  during  five  consecutive  years 
the  following  puerperal  mortality,  viz.  : in  1860,  18  women  were  con- 
fined, 1 of  whom  died;  in  1861  there  were  26  confinements,  with  4 
deaths;  in  1862,  29  eonfinements,  again  4 deaths;  in  1863,  24  deliv- 
eries, with  3 deaths;  in  1864,  25  deliveries,  with  1 death — or,  in  all, 
122  women  confinetl,  13  of  whom  suc*cumbed — a mortality  of  10.6  per 
cent.,'  which  is  much  worse  than  it  ever  was  in  the  Maternity  Hospital. 

There  is,  therefore,  just  as  much,  if  not  more,  call  for  antiseptic  pre- 
vention in  midwifery  in  country  practice  as  in  city  practice. 

In  wealthy  private  practice  I carry  out  the  treatment  as  de.scribed 
above  for  the  hospital,  with  very  few  modifications.  Where  several 
rooms  are  at  our  disjiosal  we  ought  to  choose  a large,  aiiy,  light,  and 
preferably  sunny  one.  It  ought  to  be  as  far  away  from  the  water- 
closet  as  possible.  If  it  is  adjoining  to  the  bathi’oom,  the  door  ought 
to  be  kept  closed,  and  some  of  Platt’s  chlorides  or  another  powerful 
disinfectant  should  frequently  be  poured  into  the  water-closet.  Even 
a washstand  with  running  water,  and  consequent  connection  with  the 
sewer,  is  not  without  danger. 

Instead  of  lint  I use  for  covering  the  genitals  a pad  of  absorbent 
eotton,  finger  thick  and  othenvise  of  the  propoi-tions  stated  above.* 

* ITegar:  Die  Sterblichkell  weihrend  SchwangerschafI,  Geburt.  und  Wochenbell,  Freiburg 
im  Breisgau,  18fi8,  p.  42. 

^ Tlie  so-called  sanitas  pads  used  during  menstruation  by  many  ladies,  and  sold  for 
fifty  cents  a dozen  by  Mrs.  Fletcher,  6 E.  Fourteenth  street,  are  very  convenient  for 
this  purpose. 
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Instead  of  oilol  muslin  I take  tliiek  gutta-percha  tissue.  It  is  better 
than  oiled  silk,  and  costs  just  one-third.  The  dressing  is  only  changed 
three  times  a day,  morning,  afternoon,  and  evening. 

There  ought  always  to  be  a plentiful  supply  of  the  standard  solution 
of  bichloride  of  mercury  (1  ; 1000),  ereolin,  aud  carbolic  acid,  hot  and 
cold  water,  on  hand,  so  that  the  accoucheur  at  any  moment  can  have 
solutions  of  different  strengths  and  different  temperatures. 

He  ought  likewise  to  order  the  patient  beforehand  to  have  the  neces- 
sary vessels  in  readiness — viz. ; two  glass  quart  bottles  with  corks, 
two  pitchers,  and  two  basins,  all  of  china  or  a similar  non-metallic  sub- 
stance. He  had  better  clean  all  these  utensils  himself  before  using: 
them.  The  bottles  contain  the  standard  solution  ; the  pitchers  are  for 
hot  and  cold  water;  and  the  basins  for  dilute  solution  of  bichloride, 
ereolin,  or  carbolic  acid.  One  powder  of  fifteen  grains  of  bichloride 
or  two  tablets  of  seven  and  six-tenths  of  one  grain,  as  they  arc  on 
the  market,  dissolved  in  a quart  of  water,  form  the  strong  solution  of 
1 : 1000.  Bichloride  is  easily  dissolved  in  hot  water,  and  still  more  so 
in  alcohol,  one  of  which  ought  to  be  used  before  cold  water  is  added. 
Carbolic  acid  mixes  likewise  more  easily  with  hot  water  than  with 
cold;  the  mixture  ought  to  be  stirred  until  every  trace  of  the  oily  drops 
has  disappeared  by  being  dissolved  in  the  water.  Creolin  mixes  very 
easily  with  water,  forming  a milky  emulsion. 

l\diere  economy  is  necessary  this  treatment  may  be  much  simplified. 
For  the  pad  common  cotton  batting  may  be  used  instead  of  absorbent 
cotton,  and  then  the  gutta-percha  tissue  may  be  dispensed  with.  Nay, 
we  may  even  give  u})  the  occlusion  dressing  altogether.  Thus,  in  its 
most  reduced  shape  the  preventive  antiseptic  treatment  consists  only 
in  the  disinfection  of  the  patient,  the  accouclieur,  and  his  instruments, 
and  many  physicians  carry  corrosive  sublimate,  in  substance  or  alco- 
holic solution,  and  carbolic  acid,  in  their  satchels,  so  that  the  patient 
docs  not  incur  any  extra  expense  whatsoever  by  the  antiseptic  treat- 
ment; and  they  might  add  an  ounce  of  creolin.  But  whenever  pos- 
sible I wonld  recommend  to  let  a solution  of  bichloride  run  over  the 
surroundings  of  the  genitals  three  times  a day.  A bed-pan  may  be 
rci)laced  by  a flat  tin  basin,  which  only  costs  a trifle. 

For  vaginal  injections  the  nozzle  of  hard  rubber  or  even  metal  which 
accompanies  most  .syringes  will  do.  Intra-uterine  injections  may  be 
given  through  so-called  “soft-metal”  catheters,  that  are  cheap  and 
pre.sent  the  advantage  over  glass  of  being  flexible,  which  allows  their 
being  used  in  abortion  cases.  A new  Engli.sh  catheter,  about  No.  10 
or  11,  is  likewise  good,  provided  it  never  be  u.scd  in  anotherca.se.  The 
uterine  sound  used  as  a .stylet  facilitates  its  introduction  very  much. 

Reduced  to  its  lowest  degree  of  sim])licitv,  the  antiseptic  treatment 
is  really  so  simple  that  it  can  be  carried  out  under  all  circumstances. 
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and  in  ray  opinion  the  practitioner  who  loses  a patient  in  childbed 
without  having  used  even  these  most  simple  and  elementary  precau- 
tions cannot  be  said  to  have  performed  his  whole  duty  toward  his 
patient  and  to  be  free  from  any  resjjonsibility  for  her  death. 

If  the  treatment  even  takes  a little  more  time  or  costs  the  physician 
a few  cents,  he  has,  on  the  other  hand,  the  advantage  that  no  kind  of 
disease  in  his  practice  prevents  him  from  attending  to  midwifery  cases. 
If  for  no  other  reason,  he  ought  to  use  antiseptics  out  of  consideration 
for  the  consultant  physician  whom  perhaps  later  he  has  to  call  in  to 
help  him.  How  often  does  it  not  happen  that  patient  and  doctor  in 
the  beginning  of  labor  do  not  anticipate  any  trouble,  and  that  later 
operations  become  necessary  which  the  first  incumbent  does  not  feel 
competent  to  perform  ! And  the  prognosis  of  any  kind  of  operative 
interference — nay,  even  the  choice  of  the  operation — e.g.  between  the 
improved  classic  Caesarean  operation  with  its  comparatively  good  jirog- 
nosis  and  Porro’s  opei’ation  by  which  50  per  cent,  die,  depends  to  a 
great  extent  on  the  use  or  neglect  of  true  antiseptic  precautions. 

III.  Curative  Treatment  of  Puerperal  Infection. 

Formerly,  a great  many  methods  and  remedies  were  used  in  the 
treatment  of  puerperal  infectioiu  Acting  under  the  impression  that 
a deleterious  fluid  was  circulating  througli  the  body,  every  means  was 
used  to  eliminate  it.  The  patient  was  bled,  salivated,  made  to  vomit, 
and  purged.  Counter-irritation  was  used  in  the  shape  of  large  blisters. 
The  tympanitis  was  combated  with  layers  of  collodium.  Salivation 
and  emetics  have  been  entirely  discarded  as  worse  than  useless.  General 
bloodletting  from  the  arm  has  followed  them.  Local  abstraction  of 
blood  by  means  of  leeches  or  cupping  is  hardly  used  in  this  country. 
Tlie  purgative  method  has  been  relegated  within  very  narrow  limits. 
All  that  remains  of  it  is  the  emptying  of  a full  intestine,  and  in  most 
cases  we  prefer  to  reach  this  end  by  means  of  enemas.  Large  blisters 
covering  the  Avhole  abdomen  are  never  used  nowadays.  Smaller  ones 
may  yet  be  applied  by  some  practitioners  to  combat  cellulitis.  I never 
use  them.  The  painting  of  the  swollen  abdomen  with  collodium  only 
increased  the  pain,  and  could,  of  course,  not  exercise  any  salutary 
influence  on  the  disease  itself. 

As  the  patient  is  in  a more  or  less  weak  condition  by  having  recently 
gone  through  the  pains  of  labor  and  from  loss  of  blood,  and  as  the  infec- 
tion tends  to  prostration  of  the  vital  forces,  we  should  carefully  avoid 
any  kind  of  treatment  that  may  weaken  her  either  by  abstraction  of 
constituent  ]iarts  of  her  organism  or  by  depression  of  her  nerve-jiower. 

Since  we  know  that  in  the  vast  majority  of  cases  the  disease  is  due  to 
the  entrance  of  microbes  through  the  wounds  of  the  genital  canal,  a 
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double  indication  presents  itself  at  a glance  : first,  to  elose  the  gate  in 
the  face  of  the  enemies  that  are  yet  outside ; and,  secondly,  to  throw 
those  out  which  have  already  gained  access  to  the  fortress.  The  first 
of  these  indications  is  met  by  washing  the  vulva,  the  vagina,  and  the 
uterus  with  an  antiseptic  fluid,  and  by  sealing  the  openings  of  the  veins, 
lymphatics,  and  the  interstices  between  the  bundles  of  connective  tissue 
by  means  of  cauterization.  The  second  can  only  be  met  by  general 
treatment ; and  in  this  respect  we  can  hardly  do  more  than  to  sustain 
the  vital  forces  while  the  system  frees  itself  from  the  microbes  and  the 
poison  engendered  by  them. 

No  birtli  takes  place  without  tears  or  abrasions  of  the  genital  tract; 
but  if  the  labor  has  been  conducted  according  to  the  principles  laid 
down  in  the  preceding  pages,  these  wounds  are  in  an  aseptic  condition, 
and  are  kept  so  until  they  are  healed  or  granulation  is  far  enough 
advanced  to  place  a powerful  baiTier  in  the  way  of  infection.  Minor 
wounds  do  not  call  for  any  treatment  besides  the  application  of  the 
antiseptic  pad  described  above.  Larger  teai-s  arc  almost  exclusively 
found  in  or  in  connection  with  the  perineum,  but  their  repair  is  con- 
sidered in  other  places. 

In  the  following  I shall  try  to  describe  in  detail  the  way  of  treat- 
ing puerperal  infection.  For  clearness’  sake  I divide  the  subject 
according  to  the  parts  aflccted,  but  the  reader  must  bear  in  mind  that 
it  is  all  one  and  the  same  disease,  only  difterentiatwl  by  the  intensity 
of  the  infection  or  the  pecudiar  structure  and  function  of  the  part  in 
which  localization  takes  place.  A method  of  treatment  which  is  dis- 
cu-ssed  under  the  heading  of  the  condition  in  which  it  is  mostly  used 
may  therefore  be  as  well  applicable  when  other  organs  are  so  promi- 
nently affected  that  their  names  are  use<l  for  a new  heading.  When, 
for  instance,  antipyretics  are  discussed  under  Peritonitis,  "what  is  said 
there  applies,  of  course,  whenever  (he  object  is  to  reduce  the  tempera- 
ture, whether  the  peritoneum  is  inflamed  or  not. 

Sometimes  the  lochia  become  fetid,  or  there  may  be  a moderate  rise 
in  the  temperature,  below  102°  Fahr.,  acceleration  of  the  ])ulse  and  the 
res])iration,  and  yet  no  tenderness  found  anywhere,  nor  any  abnor- 
mality detected  by  means  of  the  speculum.  This  condition  is  proba- 
bly due  to  a very  mild  degree  of  infection,  sometimes  connected  with 
the  presence  of  a clot  in  the  uterus  or  the  vagina,  and  i.s,  as  a rule, 
remedied  by  the  administration  of  vaginal  injections  every  three  hours, 
five  grains  of  quinine  three  or  four  times  a day,  and  an  a]icrient. 

Vulvitis  and  Vaginitis. — The  catarrhal  inflammation  calls  only 
for  vaginal  injections  with  creolin  or  carbolic  acid  (2  per  cent.),  three 
times  a day.  Simple  ulcers  may  besides  be  dusted  v'ith  iodoform  or 
covered  with  iodoform  ointment.  (1^.  lodoforrai,  oj  ; Bals.  peruv.  oij ; 
Vaselinre,  sj). 
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If  tlie  sores  in  the  vulva  and  vagina  become  diphtheritic,  I touch 
them  vitli  a solution  of  chloride  of  zinc  in  equal  parts  of  distilled 
water,  which  is  applied  by  means  of  absorbent  cotton  wound  round 
the  end  of  a wooden  stick.  In  private  practice  such  sticks  are  easily 
obtained  from  the  nearest  butcher-shop,  wliere  they  are  used  as  pins  to 
keep  the  meat  together,  or  ])enholders  or  lead-pencils  may  be  used. 
The  caustic  ought  to  be  kept  in  contact  with  the  wound  for  a minute. 
After  that  the  vagina  is  thoroughly  syringed  with  some  reliable  and 
safe  antiseptic  fluid,  such  as  creolin,  carbolic  acid,  acetic  acid,  or  hydro- 
naphthol — not  bichloride  of  mercury,  for  reasons  given  in  treating  of 
the  prophylaxis. 

If  the  perineum  has  been  stitched,  the  sutures  must  be  removed,  for 
the  wound  is  either  already  infected  or  will  soon  be  so.  The  sores  in 
the  deeper  part  of  the  vagina  can  only  be  reached  when  the  parts  are 
exposeil  with  a speculum.  If  the  surfaces  to  be  touched  are  not  very 
small,  it  is  advisable  to  anaesthetize  the  patient,  as  the  application  is 
rather  painful.  After  the  cauterization  the  parts  are  dressed  in  the 
usual  way. 

The  vagina  ought  to  be  syringed  every  three  hours,  and  examined 
once  in  twenty-four  hours  for  new  patches.  If  any  are  found,  the 
same  procedure  is  gone  through  again. 

The  first  effect  of  the  chloride  of  zinc  is  to  bring  the  diphtheritic 
infiltration  out  much  more  distinctly,  as  it  a.ssumes  a nearly  milk-white 
color.  Later,  a grayish  slough  is  formed,  which  is  very  like  the  diph- 
theritic patches.  In  order  to  distinguish  old  cauterized  places  from 
new  diphtheritic  infiltrations  the  physician  must  remember  where  he 
ajiplies  the  caustic  and  pay  attention  to  the  outline  of  the  sore.  The 
slough  due  to  cauterization  has  a plain  curved  line,  while  if  the  diph- 
theritic inflammation  spreads  the  progress  is  somewhat  uneven  on  dif- 
ferent points,  so  that  the  line  of  demarkation  becomes  scalloped. 

The  object  of  this  cauterization  with  chloride  of  zinc  is  both  to  kill 
the  microbes  found  on  and  near  the  siufface  of  the  wound,  and  to  seal 
all  the  canals  leading  from  this  surface  into  the  interior  of  the  tissues. 
I have  found  the  chloride  of  zinc  much  more  effective  for  tliis  double 
purpose  than  tincture  of  iodine,  iodoform,  and  liquor  ferri  subsul- 
phatis  or  perchloridi. 

The  general  treatment  consists  in  the  administration  of  an  aperient 
it  the  bowels  have  not  moved  freely,  five  grains  of  quinine  four  times 
a day,  and  some  strong  alcoholic  .stimulant,  such  as  whiskey  or  brandy, 
half  an  ounce,  a little  diluted  with  water  or  milk,  every  two  horn's. 
For  a change  the  alcohol  may  be  admini.stered  in  the  shape  of  egg-nog. 
If  liquor  is  not  well  borne,  it  may  be  replaced  by  port  wine  in  a cor- 
responding do.se,  but,  as  a rule,  large  amounts  of  the  .stronge.st  drinks 
can  be  given  in  puerperal  di])htheria  without  producing  intoxication. 
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If  there  is  gangrene  of  the  vulva  or  vagina,  the  general  treatment  is 
essentially  the  same  as  that  here  described,  but  the  use  of  tonics  and 
stimulants  should  be  pushed  somewhat  more.  The  local  treatment  con- 
sists only  in  injections  and  dressing  with  creolin  until  a line  of  demar- 
kation  is  formed.  As  soon  as  feasible  the  dead  ti.ssue  is  removed,  and 
sometimes  regeneration  may  be  promoted  by  the  use  of  iodoform  or 
camphor.  (See  under  “Bed-sores.”) 

Endometritis  and  Metritis. — If  subinvolution,  tenderness,  and 
the  discharge  of  a dirty,  offensive  fluid  show  that  the  uterus  itself 
is  implicated,  the  first  question  is  whether  the  uterus  is  empty  or 
not.  If  tliere  is  any  doubt  in  this  resjiect,  the  patient  should  be 
amesthetizcd,  placed  on  her  back  on  a table,  the  knees  held  bent 
by  two  assistants,  the  buttocks  drawn  to  the  edge  of  the  table, 
the  disinfected  hand  lubricated  with  carbolized  mollin  (5  per  cent.)  or 
glycerin  (3  per  cent.)  brought  into  the  vagina,  and  one  or  more  fingers 
or  the  whole  hand  introduced  into  the  cavity  of  the  uterus.  Wliile 
the  other  hand,  placed  on  the  fundus,  steadies  the  uterus  and  pres.ses 
it  down  again.st  the  one  in  the  interior,  the  internal  surface  is  scraped 
Avith  the  nails.  It  is  a great  advantage  if  Ave  cim  enter  at  one  end 
and  separate  the  Avhole  foreign  body  in  one  piece,  but  often  this  can 
only  be  done  piecemeal.  It  is,  hoAvcA’cr,  not  nece.ssary  to  remove  the 
hand.  By  pressing  the  fingers  Avith  the  loosened  tissue  against  the 
hollow  of  the  hand  it  is  made  to  de.scend  along  the  arm,  and  the 
operator  goes  on  separating  the  next  part. 

If  the  uterus  has  contracted  .so  much  that  the  hand  cannot  be  intro- 
duced, and  if  Ave  cannot  remove  all  Avith  the  fingers  alone,  a very  use- 
ful instrument  is  the  large  dull  wire  curette  originally  introduced  in 
gynecology  by  Dr.  T.  G.  Thomas.  (See  Sa'.stem  of  Gynecology,  Vol. 
I.  Fig.  171.)  For  obstetric  jnirposes  it  is  fourteen  inches  long — has  a 
shaft  a quarter  of  an  inch  thick  and  an  eye  admitting  the  top  of  the 
thumb.  In  using  this  instrument  I ])lace  the  patient  on  her  left  side, 
the  knees  draAvn  Avell  up,  and  direct  an  a.ssistant  to  make  counter-pres- 
sure on  the  fundus.  This  instrument,  introduced  at.  the  edge  of  the 
part  to  be  taken  away  and  carefully  moA*ed  sideu^ays,  has  often  ansAvered 
an  excellent  purpose  in  my  hands  as  early  as  the  third  month  of  jireg- 
nancy,  interrupted  by  abortion.  At  a .still  earlier  period,  AA’hen  Thomas’ 
curette  does  not  enter,  I use  RScamier’.s.  Whenever  it  is  possible,  at 
least  one  finger  ought  to  be  introduced,  besides  Thomas’  curette,  both 
to  feel  the  part  to  be  remoA'ed  and  to  aid  in  its  removal,  the  part  being 
seized  betAA'een  the  finger  and  the  curette,  which  is  safer  than  to  use 
either  the  curette  alone  or  a placental  forceps. 

When  the  internal  surface  feels  smooth  the  patient  is  turned  on  her 
back  and  an  antiseptic  intra-uterine  douche  is  given.  If  there  is  much 
bleeding,  the  injection  ought  to  be  hot,  as  described  aboA'e.  Otherwise, 


TREATMENT. 


365 


a lukewarm  solution  is  preferable  if  no  anaesthetic  is  used,  as  the  hot 
water  causes  great  pain  when  it  comes  in  contact  with  the  raw  surfaces. 
Since  creolin  has  such  marked  haemostatic  power,  the  temjjerature  of 
the  water  need  not  be  so  high  if  that  drug  is  used. 

The  uterus  being  empty  and  disinfected,  it  is  best  in  confinement 
eases  to  introduce  a suppository  with  iodoform.  In  abortion  cases 
I do  not  use  any,  and  have  never  felt  the  need  of  any  such  medica- 
tion. In  confinement  cases  these  suppositories  present  the  great  advan- 
tage that  the  intra-uterine  douche  need  not  be  repeated  so  often — as  a 
i-ule,  only  once  in  twenty-four  hours.  This  ought  to  be  continued  as 
long  as  there  is  a dirty  discharge  from  the  womb,  and  after  every  in- 
jection a new  suppository  is  put  in.  As  a 2 per  cent,  creolin  emul- 
sion has  itself  a grayish  color,  like  coffee  with  much  milk,  it  prevents 
one  from  judging  of  the  secretion  and  small  shreds  found  in  the  inte- 
rior of  the  uterus.  In  this  particular  case  I prefer,  therefore,  carbolic 
acid  (2  per  cent.).  A Cusco’s  speculum  or  one  of  its  modifications 
(see  Gynecology,  Vol.  I.  p.  305,  Fig.  117)  is  introduced:  the  sup- 
positor}"  is  seized  with  a pair  of  forceps  bent  as  the  intra-uterine  tube,^ 
and  introduced  up  to  the  fundus  of  the  uterus.  In  order  to  be  sure  of 
getting  into  the  interior  of  the  body  of  the  womb,  the  distance  from 
the  pi'oximal  end  of  the  speculum  to  the  fundus  should  be  measured 
Avith  the  forceps  before  introducing  it.  A common  dressing-forceps 
cannot  be  used  for  this  pui-pose.  It  only  Avounds  the  womb,  and  can- 
not be  brought  in  deep  enough.  The  suppository  ought  to  be  so  hard 
that  it  does  not  bend.  I have  found  the  folloAving  composition  very 
good : 

lodoformi,  3v ; 

Amyli,  3ss ; 

Glycerinte,  fl.  3ss ; 

Acacise,  5j. 

S.  Divide  in  three  suppositories  of  the  size  and  shape  of  the  little 
finger.^ 

Sometimes  it  is  not  necessary  to  repeat  the  intra-uterine  treatment  at 
all,  the  general  condition  being  satisfactory'.  Then  vaginal  douches  are 
substituted.  They  are  likewise  used  as  a supplement  to  the  intra-uterine 
injections,  and  are  repeated  CAmry  three  hours. 

Involution  is  promoted  by  ergot  or  faradization.  The  latter  ought 
only  to  be  applied  on  the  outer  surface,  one  pole  at  the  fundus,  the 
other  above  the  symphysis,  as  the  internal  application  opens  the  door 
for  noAV  infection. 

Tiie  inflammation,  and  especially  the  tenderness,  are  combated  by 
placing  an  ice-bag  above  the  symphysis.  Four  layers  of  muslin 

* I have  had  such  forceps  made  by  Hazard  & Co.  (Ford). 

’ Modified  from  Ehrendorfer,  Archivfiir  Gynakohgie,  1884,  vol.  xxii.  p.  84. 
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or  two  of  flannel  are  inserted  between  bag  and  skin  in  order  to 
avoid  local  freezing.  Ice  is  preferable  to  warm  poultices,  because  it 
sootlies  the  pain  more  and  abridges  the  course  of  the  disease.  It 
seems  even  to  possess  direct  antiseptic  properties,  since,  according  to 
experiments,  certain  microbes  only  grow  at  tlie  temperature  of  the  body.* 
Poultices,  are,  however,  to  be  used  when  the  ice  is  contraindicated ; lor 
instance,  by  diarrhoea,  great  debility  or  low  local  vitality,  as  in  puer- 
peral diphtheria. 

The  ice-bag  is  continued  day  and  night  as  long  as  there  are  consider- 
able pain,  tenderness,  and  fever.  When  the  disease  takes  a more  sub- 
acute course  I substitute  Priessnitz’s  compress — i.  e.  a towel  wrung  out 
of  cold  water,  which  is  applied  to  the  lower  half  of  the  abdomen  and 
covered  with  some  waterproof  fabric,  under  the  belly-binder.  It  is 
changed  four  times  in  twenty-four  hours.  It  gets  warm  in  a few  min- 
utes, and  this  transition  from  cold  to  heat  is  a powerful  absorbent. 

Internally,  five  grains  of  quinine  from  four  to  six  times  a day,  small 
doses  of  moqihine,  and  a moderate  amount  of  stimulants  are  given. 

If  the  inspection  of  the  cervicid  mucous  membrane  shows  diphtheritic 
infiltration,  the  treatment  is  more  energetic.  Then  the  whole  cervical 
membrane  up  to  the  internal  os  is  thoroughly  cauterized  with  chloride 
of  zinc,  as  de.scribcd  in  speaking  of  the  vagina,  the  uterus  wa.shed  out 
with  antiseptic  fluid,  and  the  iodoform  suppository  introduced.  In  this 
case  the  intra-nterine  injections  have  always  to  be  repeated,  but  M'hen 
the  iodoform  suppository. is  nsal  it  suffices,  as  a rule,  to  do  it  once  a day. 
Before  I used  the  suppository  it  was  necessary  to  repeat  the  injection 
every  few  hours.  The  treatment  is  kej3t  up  until  the  sloughs  come  off 
and  the  fever  cea.ses. 

In  puerperal  diphtheria  I prefer  warm  poultices  to  ice-bag.s,  on 
account  of  the  tendency  to  disintegration  of  the  ti.ssues.  The  general 
weakness  calls  for  much  larger  doses  of  alcohol  than  where  the  disease 
is  limited  to  the  vulva  or  vagina.  At  least  half  an  ounce  should  be 
taken  every  two  hours.  Digitalis  may  also  be  needed  as  a cardiac 
tonic.  The  best  preparation  has  jiroved  to  be  the  infusion  of  the 
leaves  (.^ss — 5vj,  a tablespoonful  four  times  a day).  If  the  jiaticnt 
cannot  swallow  or  rejects  medicine  from  the  stomach  or  a prompt  effect 
is  required,  the  tincture  is  given  hypodermically  in  doses  of  five  to  fif- 
teen minims,  and  repeated  according  to  circumstances.  Tincture  of 
strophantus  in  five-drop  doses  is  also  a valuable  heart  tonic. 

Quinine  is  only  given,  as  heretofore,  in  moderate  dose.s,  not  with  a 
view  of  reducing  the  temperature,  but  as  a tonic  and  antiphlogistic,  as 
one  of  the  properties  of  this  valuable  drug  is  to  prevent  the  emigration 
of  the  leucocytes  from  the  veins  and  capillaries.^ 

* Zweifel:  Archiv  fiir  Oyndkologie,  1886,  vol.  xxvii.  t).  315. 

’ C.  Binz:  Grumlzuge  der  Arz7ieimiltellelire,  Berlin,  1874,  p.  109. 
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Tn  dissecting  metritis  tlierc  elapses  often  so  long  a time  before  the 
separated  portion  of  the  uterus  is  expelled  that  the  more  energetic  but 
poisonous  antisepsic  injections  are  not  well  borne.  In  such  cases  I have 
with  advantage  substituted  the  saturated  solution  of  boric  acid,  and 
would  now  use  crcolin  in  a 2 per  cent,  emulsion.  This,  like  all  other 
fluids  used  for  intra-uterine  injections,  ought  to  be  warm.  At  the  time 
when  we  used  a dilute  solution  of  chloride  of  zinc  for  intra-uterine 
injection  we  had  a case  of  collapse  and  death  following  so  immediately 
upon  the  injection  of  the  cold  fluid  that  a connection  between  the  two 
could  hardly  be  doubted. 

Putrescence  of  the  uterus  is  a condition  that  is  hardly  ever  found 
nowadays : it  belongs  to  preantisejjtic  times.  If  a case  should  come 
under  observation  it  ought  to  be  treated  with  intra-uterine  douches 
of  creoliii  frequently  repeated,  iodoform  suppositories,  and  large  and 
frequent  doses  of  alcohol  and  quinine. 

Cellulitis  and  Adenitis  are  treated  with  the  ice-bag,  followed 
by  Preissnitz’s  compress.  If  a swelling  remains  after  the  pain  has 
subsided,  I jiaiut  the  coiTespondiug  part  of  the  abdominal  wall  with 
tincture  of  iodine,  and  when,  after  a few  days,  the  epidermis  has 
become  hard,  I cover  it  with  a piece  of  lint  soaked  in  glycerin  and 
water,  equal  parts,  with  2 jier  cent,  of  carbolic  acid.  The  effect  of 
this  is  to  promote  absorpition  and  permit  an  uniuterrupited  use  of 
the  iodine,  whereas  otherwise  the  skin  cracks  and  it  becomes  necessary 
to  discontinue  the  iodine,  at  least  tempiorarily. 

When  the  inflammation  assumes  a more  chronic  course  the  tinct- 
ure of  iodine  is  piainted  every  third  day  on  the  vaginal  vault,  when  it 
comes  in  more  direct  communication  with  the  affected  piarts.  This  is, 
of  course,  done  with  a spieculum,  pireferably  Sims’,  and  care  should  be 
taken  to  avoid  the  lower  piart  of  the  vagina,  the  vulva,  and  the  skin, 
where  it  smarts,  while  it  is  not  felt  at  all  at  the  vault.  In  patients 
who  move  about  it  is  even  wise  to  wipie  off  the  redundant  tincture 
with  a little  absorbent  cotton,  so  as  to  prevent  it  from  running  down 
to  the  sensitive  parts.  I use  the  plain  tincture  of  the  United  States 
Pharmacopoeia,  since  once  I saw  ulcers  produced  by  using  Churchiirs 
stronger  solution. 

Some  use  blisters  or  blue  ointment,  in  the  hope  of  scattering  the 
inflammation : of  late  years  I have  entirely  abstained  from  them. 
Blisters  are  painful,  lower  the  vitality,  and  sometimes  give  rise  to 
urinary  trouble.  Mercurial  ointment,  in  such  doses  that  it  has  any 
influence  on  the  swelling,  is  very  apt  to  cause  salivation  ; and  neither 
blister  nor  ointment  has  given  me  so  good  results  as  the  other  rem- 
edies. 

If  the  inflammation  becomes  suppurative,  the  process  may  be  short- 
ened by  the  application  of  warm  linseed-mcal  poultices,  and  as  soon  as 
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fluctuation  can  be  made  out  the  abscess  ought  to  be  opened  with  the 
bistoury.  In  doubtful  cases  it  is  advisable  to  clear  the  diagnosis  by 
means  of  a well-disinfected  aspirator-needle,  and  wlien  pus  is  present 
to  use  the  needle  as  a guide  for  the  knife.  In  larger  abscesses  one  or 
more  soft-rubber  drains  are  left  to  ensure  a free  discharge.  If  the 
incision  is  made  from  the  skin,  this  is  of  course  disinfected,  and  the 
wound  treated  according  to  the  general  rules  of  antiseptic  surgery. 
If  it  is  in  the  vagina,  all  that  can  be  done  is  to  rub  the  vaginal  mucous 
membrane  with  solution  of  bichloride  of  mercury  or  creolin  before  incis- 
ion, to  wash  out  the  cavity  of  the  abscess  with  creolin,  use  vaginal  injec- 
tions with  the  same,  and  put  on  the  perineal  pad. 

If  an  abscess  communicating  with  the  intestine  does  not  close,  it  is 
necessary  to  make  a counter-opening  to  the  skin.  The  internal  treat- 
ment is  the  same  as  above. 

Lymphangitis. — In  lymphangitis  of  the  vulva  and  the  groin, 
these  parts  are  covered  with  compresses  dipped  in  a lead-and-opium 
wash  (Tr.  opii.  5ss;  Liq.  plumbi  subacet.  dil.,  ad  viij.).  If  an  abscess 
.seems  to  form,  it  is  treated  as  just  mentioned  in  .speaking  of  Cellulitis. 
General  treatment  is  hardly  required. 

Lym]ihangitis  of  the  uterus  is  treated  with  an  ice-bag,  as  described 
under  Metritis.  The  bowels  are  kept  open.  Quinine,  alcohol,  and 
morphine  are  administeretl,  as  in  other  inflammations. 

Peritonitis. — Tlie  chief  remedies  to  combat  this  dangerous  form 
of  puerperal  infection  are  antiseptic  injcction.s,  ice-bags,  opiatc.s,  and 
alcohol. 

Some  think  that,  absorption  having  already  taken  place,  it  is  useless 
to  wash  out  the  uterus  ; but  since  the  source  of  the  poison  in  the  vast 
majority  of  ca.ses  is  in  the  uterus,  and  .since  its  absorption  is  likely  to 
go  on,  it  seems  rational  to  me  to  begin  treatment  by  a thorough  disin- 
fection of  the  uterine  cavity.  As,  on  the  other  hand,  absolute  rest  is 
of  great  importance,  I do  not  repeat  the  injection  in  this  form  of 
the  disea.se. 

Two  large,  flat  rubber  bags  are  placed  on  the  abdomen,  and  kept 
well  provided  with  ice.  In  order  to  take  off  part  of  the  weight  of  the 
ice,  the  bags  are  suspended  to  a cradle  placed  over  the  abdomen,  and  the 
remainder  is  not  felt  on  account  of  the  stupefying  effect  of  the  nar- 
cotic. 

Instead  of  the  ice-bag,  a rubber  coil  with  running  ice-water  may  be 
used,  but  has  not  appeared  to  me  to  present  any  advantages.  It  is 
more  troublesome  to  put  up  and  keep  in  order,  and  is  rather  expen- 
sive. If  it  is  used,  a pail  with  ice-water  must  be  placed  at  a suitable 
height  above  the  patient.  Into  this  the  afferent  end  of  the  tube  with 
a strainer  should  be  plunged.  From  the  other  end  the  water  runs 
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into  another  pail  placed  under  the  bed.  If,  exceptionally,  cold  is  con- 
traindicated, warm  poultices  may  be  substituted. 

The  opiate  I prefer  is  Magendie’s  solution  (two  grains  of  sulphate 
of  morphine  to  a fluiddrachm  of  distilled  water).  In  order  to  relieve 
the  patient  as  soon  as  possible  from  the  severity  of  her  pains,  the  treat- 
ment is  best  begun  with  a hypodermic  injection  of  a quarter  of  a grain. 
If  this  does  not  suffice,  smaller  doses  are  added.  When  once  relief 
is  obtained,  I prefer  to  give  the  drug  through  the  mouth,  in  doses  of 
one-eighth  to  one-fourth  of  a grain,  about  every  half  hour  until  the 
patient  is  fully  under  its  influence.  In  my  opinion,  the  administration 
through  the  mouth  is  preferable,  because  the  drug  comes  in  more  direct 
contact  with  the  diseased  jjarts ; because  I have  seen  the  opening  made 
by  the  needle  of  the  hypodermic  syringe  become  the  starting-point  of 
a fatal  infection,  and  often  give  rise  to  abscesses ; and,  finally,  because 
the  injection  ought  only  to  be  made  by  a doctor,  who,  as  a rule,  cannot 
be  in  so  constant  attendance,  whereas  a reliable  nurse  may  be  intrusted 
with  the  administration  through  the  mouth.  If  the  morphine  is 
rejected  from  the  stomach,  it  must  be  given  hypodermically,  but  the 
drug  itself  has  great  power  to  restrain  vomiting.  In  the  respiration 
we  have  a reliable  guide  as  to  the  limit  of  safety.  It  is  safe  to  use  the 
remedy  with  such  short  intervals  until  the  number  of  inspirations 
sinks  to  foiu’teen  or  even  twelve  per  minute.  Then  longer  intervals 
are  called  for.  The  condition  we  want  to  produce  is  freedom  from 
pain,  and  yet  not  greater  stupor  than  that  from  which  the  patient  can 
be  easily  roused. 

Through  the  influence  of  Mr.  Tait  peritonitis  is  now  often  rteated 
with  aperients  and  opium  proscribed.  While  this  may  be  preferable 
in  that  form  of  the  disease  which  follows  gynecological  operations,  and 
probably  owes  its  effects  to  the  removal  from  the  system  of  sejitic 
material,  I can  only  warn  against  it  in  puerperal  peritonitis.  When  I 
was  a student  this  disease  was  treated  with  large  doses  of  an  aperient 
medicine,  of  which  senna  was  a chief  component,  warm  poultices,  or 
a coating  of  collodium  smeai’ed  over  the  abdomen,  and  insignificant 
doses  of  opium.  The  aspect  of  the  poor  women  who  received  this  treat- 
ment has  impressed  itself  indelibly  on  my  mind  as  something  of  the 
most  horrible  I have  ever  seen.  Lying  immovable,  with  pinched 
features,  turned-up  eyes,  shallow,  panting  respiration,  and  screaming  if 
anybody  touched  them,  they  looked  as  if  they  were  being  tortured  on 
the  rack ; and  the  only  consolation  was  to  know  that  they  soon  would  suc- 
cumb to  the  combined  effects  of  the  malady  and  the  treatment.  Young  as 
we  were,  and  not  knowing  that  other  remedies  were  resorted  to  in  other 
plaees,  it  struck  us  students  as  absolutely  fatal  to  follow  this  treatment,  so 
sure  were  we  soon  to  see  the  patients  removed  from  the  ward  to  the 
dead-house.  Hoav  diflerent  it  is  with  the  “ opium  plan  ” ! The  patient 
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is  free  from  pain,  is  ignorant  of  her  tlangerous  condition,  does  not  even 
feel  the  weight  of  the  ice,  and  lias  about  even  chances  of  recovery 
and  death. 

If  the  morphine  has  a too  depressing  etfect,  especially  if  the  action 
of  the  heart  is  ^veak,  atropine  may  be  added  to  great  advantage.  By 
taking  1 part  of  sulphate  of  atropine  to  1000  parts  of  Magendie’s 
solution,  the  mixture  may  be  administered  according  to  the  rule  laid 
down  for  morphine  alone.  Dr.  T.  Herring  Burchard,  in  an  excellent 
paper  on  peritonitis,'  advocates  the  use  of  large  doses  of  atropine — 
from  one-sixtieth  to  one-tenth  of  a grain.  1 have  never  given  more 
than  represented  by  the  lowest  of  these  hgures.  The  highest  is  a 
toxical  dose,®  but  that  does  not  prevent  it  from  saving  life  under 
peculiar  circumstances.  Dr.  Burchard  warns  against  giving  opium 
during  the  initial  collapse. 

Next  to  morphine,  alcohol  is  the  most  important  remedy  in  puerperal 
peritonitis.  One-half  to  one  ounce  of  brandy  or  whiskey  should  be 
taken  about  every  two  hours.  Other  excellent  stimulants  and  tonics 
are  a strong  infusion  of  coffee,  taken  without  milk,  and  strong  beef  tea. 
Excellent  beef  tea  can  be  made  from  fresh  meat  by  cutting  it  in  quite 
small  cubes  ; put  these  in  a bottle  with  twenty  drops  of  dilute  hydrochlo- 
ric acid  and  just  water  enough  to  bring  the  acid  in  contact  with  all 
the  meat.  The  bottle  is  corked  and  placed  in  a vessel  with  water  which 
is  brought  to  the  boiling-point,  and  kept  there  for  an  hour  and  a half. 
If  more  bidk  is  desired,  the  acid  may  be  added  to  a pint  of  cold  water 
and  poured  on  a pound  of  tinely-eut  meat.  It  should  stand  for  an 
hour  or  more,  and  be  .stirred  up  occiusionally.  Then  the  vessel  is  put 
over  a fire  until  it  reaches  the  boiling-point,  when  it  is  removed,  the 
contents  strained  through  a fine  cloth,  arid  salt  added  to  ta.ste. 

Of  the  many  meat  preparations  found  on  the  market,  Valentine’s 
meat-juice  seems  to  me  to  have  the  advantage  of  being  very  palatable. 
Rudisch’s  beef  peptonoids  may  be  used  for  beef  tea  or  eaten  as  a solid. 
It  is  so  concentrated  that  a single  teaspoonful  is  quite  a meal  for  a sick 
person. 

I give  quinine  in  five-grain  do.ses  every  four  hours. 

No  medicine  is  given  to  move  the  bowels.  From  time  to  time  there 
will  be  a .spontaneous  discharge.  Otherwise  an  enema  is  given.  One 
I rather  like  is  compo.scd  of  an  infusion  of  linseed  meal  one  quart,  with 
a tablespoonful  of  castor  oil  and  a tea.spoonfnl  of  .spirits  of  turpentine. 
The  injection  of  about  two  fluiddrachms  of  glycerin  by  means  of  a 
small  hard-rubber  syringe  has  likewi.se,  in  my  hands,  been  followed  by 
a prompt  and  abundant  evacuation.  It  softens  the  harde.st  scybala 

' T.  H.  Burchard:  New  York  Med.  Joiirn.,  .\ugnst  15,  1885. 

’ “ A tenth,  or  even  a twentieth,  of  a grain  of  atropine  will  often  produce  alarming 
symptoms”  (H.  C.  Wood:  Therapeutic.^,  7th  ed.,  Philadelphia,  1888). 
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and  produces  a desire  for  defecation.  Great  relief  is  often  afforded  by 
tlie  introduction  of  a soft-rubber  rectal  tube,  through  which  flatus  Ls 
discharged. 

As  to  diet,  the  patient  receives  only  milk,  beef  tea,  and  oatmeal 
gruel.  In  order  to  give  an  idea  of  the  amount  of  medicine  and  food 
given  in  peritonitis,  1 may  mention  that  one  of  my  patients  in  twenty- 
three  day.s  took  216  grains  of  morphine,  228  ounces  of  whiskey,  1078 
ounces  of  milk,  and  418  ounces  of  beef  tea,  making  an  average  of  9 
grains  of  morphine,  9J  ounces  of  whiskey,  45  ounces  of  milk,  7|- 
ounces  of  beef  tea  in  twenty-four  hours.  The  greatest  amount  of 
morphine  given  in  one  day  was  13f  grains. 

This  outline  gives  an  idea  of  the  way  in  which  I treat  these  cases 
myself ; but  in  a work  of  this  kind  it  may  be  advisable  briefly  to 
mention  some  modes  of  treatment  used  by  others.  Some  use  a mode- 
rate number  of  leeches,  say  eight  or  ten,  or  take  some  blood  by  cup- 
ping : it  relieves  pain  and  combats  inflammation,  but  it  weakens  the 
patient.  Bloodletting  from  the  vein  has  been  entirely  abandoned. 

As  to  blisters  and  blue  ointment,  I refer  to  what  has  just  been  .said 
under  the  heading  “ Cellulitis.” 

Emetics  are  likewise  very  depressing,  and  we  cannot  in  that  way 
deliver  the  patient  of  the  poison  that  threatens  her  life. 

I have  already  .spoken  of  purgatives. 

Some  use  aconite  or  veratrum  viride.  The  latter  drug  is  much 
praised  by  Dr.  Fordyce  Barker  in  his  Lectures  on  Puerperal  Diseases. 
Of  this  cla.ss  of  drugs,  heart  sedatives,  digitalis  is  most  used  nowadays. 
Having  spoken  of  it  under  Metritis,  I refer  the  reader  to  that  division. 

Many  use  antipyretics  extensively — ciuinine,  .salicylate  of  soda,  and 
antipyrine.  To  give  large  doses  of  these  drugs  seems  to  me  rather  to 
mask  the  disease  then  to  cure  it.  The  small  doses  of  quinine  I use 
have  hardly  any  direct  influence  on  the  temperature,  but  keep  the 
whole  system  under  the  tonic  and  antiphlogistic  influence  of  this  val- 
uable remedy.  Salicylate  of  .sodium  is  a very  debilitating  drug,  and, 
as  the  chief  indication  is  to  keep  up  the  flagging  .strength  of  the 
patient,  T am  not  in  favor  of  its  u.se.  Antipyrine  I have  occasionally 
used  in  fifteen-grain  doses,  with  good  effect  so  far  as  the  lowering  of 
the  temperature  goes,  but  otherwise  it  does  not  seem  to  have  any  vir- 
tue. Among  the  antipyretics  I would  likewi.se  place  carbolic  acid. 
Given  in  minim  doses  every  hour  in  a mucilaginous  mixture,  it  has  a 
decided  influence  on  offen.sive  diarrhceal  discharges  and  lowers  the 
temperature. 

A valuable  means  of  reducing  the  temperature  is  cold.  If,  in  spite 
of  intra-uterine  tonic  and  sedative  treatment,  the  temperature  remains 
high,  in  the  Maternity  Hospital  we  u.se  frequent  .sponging  of  theAvhole 
b(Mly,  cither  with  cold  water  alone  or  a mixture  of  water  and  alcohol. 
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This  procedure  can  be  carried  out  witliout  disturbing  the  patient,  and  is 
rather  grateful  to  her.  The  same  cannot  be  said  of  the  cold  pack  and 
the  cold  bath  ; but  then  they  are  much  more  ])owcrful  and  have  been 
highly  recommended.  If  the  cold  jiack  is  resorted  to,  it  ought  to  be 
administered  in  the  following  way  : Two  beds  are  needed.  They  are 
covered  with  rubber  sheets  or  oil-cloth  and  a blanket.  A muslin  sheet 
is  wrung  out  of  cold  water  and  spread  over  the  bed.  The  patient  is 
lifted  over  on  the  sheet,  which  is  wrapj3ed  round  her,  leaving  the  feet 
free.  If  the  circulation  is  bad,  it  may  even  be  necessary  to  apply 
hot  bottles  to  them.  A blanket  or  two  are  laid  over  all.  At  the 
end  of  about  ten  minutes  the  patient  is  removed  to  the  first  bed,  which 
in  the  mean  time  has  been  prepared  in  the  same  Avay.  Four  or  si.x 
packs  are  needed  to  make  an  impression  on  the  temperature  if  the 
fever  is  high. 

A better  way  of  administering  cold  is  by  means  of  Kibbee’s  fever- 
cot,  consisting  of  a wooden  frame  to  which  is  attached  a cotton  netting, 
and  under  that  a rubber  sheet  adjusted  in  such  a way  as  to  lead  Avater 
into  a pail  placed  at  the  end  of  the  cot.  Dr.  T.  G.  Thomas  has  spoken 
A'ery  highly  of  this  apparatus.'  He  describes  its  use  in  the  folloAving 
terms  : “ Upon  this  cot  a folded  blanket  is  laid,  so  as  to  protect  the 
patient’s  body  from  cutting  by  the  cords  of  the  netting,  and  at  one 
end  is  placed  a pilloAv  covered  Avith  india-rubber  cloth,  and  a folded  sheet 
is  laid  across  the  middle  of  the  cot  about  tAvo-thirds  of  its  extent.  Upon 
this  the  patient  is  uoav  laid,  her  clothing  is  lifted  uj)  to  the  arm])its, 
and  the  body  eiiA'cloped  by  the  folded  sheet,  Avhich  extends  from  the 
axillse  to  a little  beloAV  the  trochanters.  The  legs  are  covered  by  flan- 
nel draAvers  and  the  feet  by  Avarm  Avoollen  stockings,  and  against  the 
soles  of  the  latter  bottles  of  A\-arm  AA^ater  are  placed.  Tavo  blankets 
are  then  placed  over  her,  and  the  application  of  Avater  is  made.  Turn- 
ing the  blankets  doAvn  beloAV  the  pelvis,  the  ])hysician  noAv  takes  a 
large  pitcher  of  Avater,  from  75°  to  80°,  and  pours  it  gently  OA^er  the 
sheet.  This  it  saturates,  and  then,  percolating  the  netAvork,  it  is  caught 
by  the  india-rubber  apron  beneath,  and,  running  doAvn  the  gutter 
formed  by  this,  is  received  in  a tub  jilacefl  at  its  extremity  for  that 
purpose.  Water  at  higher  or  loAver  degrees  of  heat  than  this  may  be 
used.  As  a rule,  it  is  better  to  begin  Avith  a high  temperature,  85°  or 

even  90°,  and  gradually  diminish  it It  is  better  to  pour  Avater 

at  a moderate  degree  of  coldness  OA'er  the  surface  for  ten  or  fifteen 

minutes  than  to  pour  a colder  fluid  for  a shorter  time At 

the  end  of  every  hour  the  result  of  the  affusion  is  tested  by  the  ther- 
mometer ; and  if  the  temperature  has  not  fallen  another  affusion  is 
practised,  and  this  is  kept  up  until  the  temperature  comes  doAvu  to 
100°  or  CA’en  less.” 

* New  York  Medical  Journal,  August,  1878. 
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This  fevcr-cot  seems  to  me  the  best  means  of  applying  cold  to  the 
trunk.  When  it  is  not  to  be  obtained  and  general  refrigeration  is 
wanted,  recourse  may  be  had  to  cold  baths.  The  patient  should  be 
placed  in  a bath-tub  with  water  near  or  at  blood-heat.  She  is  least 
disturbed  by  lifting  her  ou  the  sheet  on  which  she  lies  and  letting  her 
with  this  gently  down  into  the  water.  Then  the  warm  water  is  grad- 
ually replaced  by  cold  water  until  it  reaches  about  80°.  This  is  a very 
powerful  means  of  abstracting  heat,  and  I have  seen  it  save  life  in  des- 
perate cases ; but  it  can  only  be  used  where  a bath-tub  and  considerable 
assistance  are  at  command.  It  ought  only  to  be  used  under  the  per- 
sonal supervision  of  the  physician,  as  the  effect  has  to  be  very  closely 
watched.  In  order  to  prevent  heart- failure  it  is  good  to  give  a table- 
spoonful of  brandy  before  the  bath,  and  remove  the  patient  as  soon  as 
her  condition  seems  to  get  worse.  Otherwise  she  may  remain  in  the 
water  for  fifteen  or  twenty  minutes.  After  her  removal  she  should  be 
wrapped  in  blankets  and  replaced  in  bed. 

Max  Runge  ^ has  recently  advocated  a treatment  embodying  several 
points  of  those  mentioned  here.  He  deprecates  the  use  of  antipyretics, 
but  praises  cold  baths  (82°  Fahr.)  once  or  twice  a day  for  seven  minutes. 
He  gives  frequent  alcoholic  drinks — a bottle  of  port  or  madeira  wine 
daily,  besides  five  or  six  ounces  of  brandy.  As  it  is  not  very  likely 
that  the  so-called  madeira  and  port  at  command  in  a German  hospital 
have  much  to  do  with  Portugal  or  the  island  of  Madeira,  they  too  may 
safely  be  looked  upon  as  a mixture  of  brandy.  The  original  point  in 
his  treatment  is  the  free  administration  of  food.  He  allows  not  only 
tea,  milk,  and  beef  tea,  but  eggs,  cutlet,  and  ham.  He  claims  15 
recoveries  out  of  20  patients.  Of  the  5 who  died,  4 were  suffering 
from  uncontrollable  vomiting,  so  that  the  treatment  was  not  avail- 
able. Some  of  the  ea.ses  were  evidently  mild,  but  others  with  very 
bad  symptoms,  such  as  peritonitis,  repeated  rigors  or  loealization  in 
tlie  lungs,  were  found  among  those  who  recovered. 

I find  hardly  any  reference  made  anywhere  to  lapai’otomy,  and  still 
I think  the  time  cannot  be  far  off  when,  guided  by  the  experience 
gained  in  the  operative  treatment  of  both  chronic  and  acute  perito- 
nitis, we  will  not  allow  a woman  to  die  of  puerperal  peritonitis  without 
giving  her  the  slight  chance  of  recovery  offered  by  that  operation. 
Spiegelberg^  had  the  idea,  but  he  did  not  go  farther  than  to  taji  the 
abdominal  cavity  of  a moribund  woman,  although  he  saw  an  ameliora- 
tion lasting  several  hours  follow  the  expei’iment.  Sonnenburg*  per- 
formed lajiarotomy  on  a person  who  shortly  before  had  given  birth  to 
a child,  and  in  whom  perimetritis  had  developed  during  the  Iving-in 

' Runffe:  Archiv/iir  Oyrtakologie,  vol.  .’cx.xiii.  No.  1.  p.  39.  1888. 

’ Spiegel  ber<; ; Lehrbuch  dcr  Geburtsliiilfe,  Lalir,  1878,  p.  754. 

’ Sonneiiburg:  CenlralbUUt  fur  OyndkoL,  1885,  vol.  ix.  p.  238. 
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period.  A pelvic  abscess  ruptured  into  the  peritoneal  cavity,  causing 
general  peritonitis  with  collapse,  when  Sonuenburg  opened  the  abdomen, 
from  which  the  pus  poured  out  in  a stream,  cleansed  the  peritoneum  with 
a solution  of  salicylic  acid,  and  inserted  a drainage-tube.  The  patient 
recovered. 

Tapping  or  aspiration  can  hardly  be  expected  to  do  any  good.  11’  we 
will  opei’ate  at  all,  it  ought  to  be  by  laparotomy,  and  if  this  shall  have 
any  chance  of  saving  the  patient,  it  ought  to  be  performed  early,  before 
her  whole  system  is  so  poisoned  that  she  is  beyond  recovery.  Since  we 
know  that  the  microbes  come  from  the  genital  canal,  mostly  follow  the 
lymphatics,  invade  the  peritoneum,  and  are  likely  to  pursue  their  route 
to  other  organs,  it  would  seem  rational  to  stop  their  migration,  turn  out 
what  we  can  from  the  abdominal  cavity  during  the  operation,  and  leave 
a permanent  outlet  for  pus  and  microbes  that  may  be  formed  later.  The 
difficulty  is  that  at  the  time  when  the  operation  might  do  the  most  good 
the  patient  and  her  friends  may  not  realize  the  enormous  danger  of 
her  condition,  and  the  physician  may  hesitate  to  take  the  risk  of  an 
operation  that  is  more  likely  to  bring  him  blame  than  glory.  If  it 
were  true,  as  some  say,  that  general  peritonitis  in  puerperal  infection 
is  absolutely  fatal, ^ there  would  be  more  inclination  toward  opei’ation, 
in  order  to  try  if  perhaps  puerperal  peritonitis  would  yield  similar 
results  to  those  obtained  when  the  disease  Is  caused  by  the  rupture  of 
the  intestines  or  the  bladder,  gunshot  wound,  etc.'^ 

But  when  it  is  taken  into  consideration  that  a certain  number  of 
patients  may  recover  under  medical  treatment,  and  that  the  shock  of 
the  operation  may  make  the  condition  woi*se,  there  will  naturally  yet 
be  a strong  bias  in  favor  of  abstention. 

When,  later  in  the  disease,  there  is  an  encysted  peritonitis,  there 
can  no  longer  be  any  doubt  about  the  advisability  of  performing  lapa- 
rotomy. 

Pi.EiTRisY. — If  the  inflammation  affects  the  pleura,  .special  indica- 
tions present  themselves.  The  pain  and  the  exudation  may  be  com- 
bated by  the  application  of  an  ice-bag  if  the  seat  of  the  disease  is 
accessible  without  di.sturbing  the  patient  and  her  vitality  is  not  too 
low.  Under  the  opposite  conditions  a warm  linseed-meal  poultice 
should  be  preferred.  A very  convenient  Avay  of  apj)lying  heat  to  the 
chest  is  by  means  of  spongio-piline ; that  is,  thick  felt  covered  with  a 
layer  of  gutta-percha.  It  is  simply  dipped  in  hot  water,  retains  the 
heat  Avell,  and  is  light. 

Internally,  diuretics  may  be  tried,  especially  iodide,  acetate,  bitar- 

‘ Sirefley  : loc.  cit.,  p.  211 : “ La  peritonite  partielle  gu^rit  presque  toujours  ; la  peri- 
toiiite  g^ndralis^e  est  fatalenient  mortelle.” 

Burcliard  collected  39  cases  with  23  recoveries,  or  60  per  cent.,  in  the  above-men- 
tioned paper. 
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tratc,  and  citrate  of  potassium,  a decoction  ot  the  root  of  Iriticum 
repens,  and  digitalis.  A favorite  formula  with  me  is  the  decoction  of 
Triticum  repem  (sj  to  Oj),  with  acetate,  bitartrate,  citrate  of  potassium 
(uCi.  oij).  M.  S.  A tablespoonful  four  or  six  times  a day. 

The  amount  of  fluid  accumulated  in  the  pleural  cavity  is  rarely 
large  enough  to  necessitate  aspiration.  In  more  chronic  cases  the 
empyajma  operation,  with  resection  of  a piece  of  a rib,  may  be  called 
for. 

Pneumonia. — When  the  lung  becomes  inflamed  the  chest  should 
be  covered  with  large  warm  poultices.  Besides  quinine  and  alcohol, 
which  are  always  in  order  in  puerperal  infection,  I use  ammonia.  I 
prescribe  two  sets  of  powdens — one  containing  ten  grains  of  carbonate 
of  ammonia,  the  other  twelve  grains  of  citric  acid  and  as  much  sugar. 
One  ])owder  of  each  set  is  dissolved  in  an  ounce  of  water,  and  the  two 
poured  together.  Thus  citrate  of  ammonia  and  free  carbonic  acid  are 
formed.  Be  it  that  the  salt  of  the  mixture  counteracts  the  formation 
of  fibrinous  plugs,  as  has  been  claimed,  or  that  the  medicine  simply 
works  as  a stimulant,  it  .seems  to  me  to  have  a good  influence  on  the 
pneumonia,  and  it  is  a refre.shing  drink  to  take  for  the  patient. 

As  the  pneumonia  is  mofstly  hyjiostatic,  care  should  be  taken,  if  the 
patient’s  condition  othei’wi.se  allows  it,  to  change  her  position  from  side 
to  side. 

The  cederaa  that  frequently  accompanies  the  pneumonia  and  jeopard- 
izes the  patient’s  life  is  often  successfully  combated  by  dry  cupping. 

Endocarditis  and  Pericarditis. — The  inflammations  of  the 
heart  in  puerperal  infection  are  hardly  within  reach  of  our  therapeutic 
resources.  All  we  can  do  is  to  try  to  give  some  relief  by  means  of 
cold  or  hot  applications,  as  in  pleurisy,  to  attract  blood  from  the 
inflamed  parts  to  the  skin  by  means  of  dry  cu])ping,  and  to  strengthen 
the  heart  by  such  remedies  as  digitalis  or  strophantus. 

Enteritis. — The  stinking  diarrhoea  is  best  treated  with  one-minim 
doses  of  carbolic  acid  in  a mucilaginous  mixture,  given  eveiy  hour. 
Or  the  compound  tincture  of  iodine  may  be  admini.stered  in  the  same 
way,  or  both  combined.  Enemas  of  corn  starch  (a  teaspoonful)  with 
laudanum  (twenty-five  drops)  give  great  relief  when  there  is  tene.s- 
mus.  A teaspoonful  of  subnitrate  of  bismuth  may  be  added  with 
advantage. 

Hepatitis. — When  the  liver  is  inflamed  the  right  hypochondrium 
.should  be  covered  with  a warm  poultice.  If  there  is  sluggi.shness  of 
the  bowels,  calomel  (fiv’e  to  ten  grains)  is  preferred  as  a laxative,  as 
it  has  a special  effect  on  the  secretion  of  the  bile. 

ISEPHRiTis. — A poultice  is  applied  to  the  loins.  The  .secretion  of 
urine  is  increased  by  digitalis,  potassa  salts,  and  dog -grass,  as  stated  under 
“ Pleurisy.”  Leaves  of  digitalis  may  be  put  in  a bag,  soaked  in  hot 


376 


PUERPERAL  INFECTION. 


water,  and  used  as  a poultice.  If  diuretics  fail  and  there  are  urte- 
mic  symptoms,  we  try  to  eliminate  the  poison  through  the  skin  and 
the  bowels.  The  first  is  best  done  by  the  hot-air  bath,  which  can  be 
improvised  by  placing  an  alcohol  lamp  under  a chair  covered  with  a 
waterproof  next  to  the  side  of  the  bed,  and  an  umbrella  over  the 
abdomen.  The  hot  air  rises  and  gets  in  under  the  bed-clothes,  and 
soon  a profuse  perspiration  is  obtained. 

The  strongest  purgatives,  as  croton  oil,  elaterium,  or  gamboge,  are 
.sometimes  needed  to  move  the  bowels.  Croton  oil  may  be  given  in 
pills  containing  each  half  a minim,  one  pill  every  half  hour  till  they 
operate.  If  the  patient  cannot  swallow,  two  drops  may  be  mixed  with 
a little  butter  and  rubbed  on  the  tongue.  The  dose  of  commercial 
elaterium  is  I to  J grain  every  half  hour,  of  Clutterbuck’s,  | grain  ; 
of  elaterin,  grain.  The  full  do.se  of  gamboge  is  2 to  6 grains, 

but  it  is  better  to  give  small  doses  at  short  intervals. 

Small  doses  of  chloral  seem  to  have  the  effect  of  diminishing  the 
albuminuria.  I give  fifteen  grains  every  evening,  and  tinct.  ferri  chlo- 
ridi,  fifteen  to  twenty  drops,  four  times  a day.  The  diet  should  consist 
of  skimmed  or  peptonized  milk  e.xclusivcly. 

Vomiting  is  so  troublesome  a .symptom  that  it  deserves  special  con- 
sideration. It  is  more  or  less  successfully  combated  v-ith  morphine, 
dilute  hydrocyanic  acid,  bismuth,  .stryclinine,  tincture  of  iodine,  car- 
bolic acid,  crca.sote,  ice-lumps,  Vichy  -water,  etc.  If  the  stomach 
cannot  be  rjuictctl  and  the  case  is  a protracted  one,  all  food  should 
be  Avithheld  and  the  patient  fed  through  the  rectum.  Leube-Rosen- 
thal’s  solution  of  meat  or  Rudisch’s  beef  peptonoids  are  particularly 
well  adapted  for  this  purpose.  Where  they  cannot  be  procured  a 
pretty  good  nutrient  enema  may  be  composed  of  an  egg,  a talilcspoon- 
ful  of  brandy,  and  four  ounces  of  milk. 

Encephalitis  and  Meningitis. — If  the  brain  or  its  envelopes  are 
the  .seat  of  the  localization,  little  can  be-  done  Avith  any  pro.spect  of 
benefit.  Still,  the  head  .should  be  covered  M’ith  an  ice-bag  or  Thorn- 
ton’s cap  of  rubber  coil  with  running  ice-water.  Ergot  and  chloride 
of  barium  (twenty  minims  of  the  liquor  every  four  hours)  may  be 
given,  be.sides  quinine,  in  the  hope  of  contracting  the  blood-ve,s.sels  and 
counteracting  the  migration  of  the  colorless  blood-corpu.scles.  The 
bromides  and  chloral  may  be  called  for  to  allay  excitement.  The 
bowels  should  be  kept  rather  loose  if  they  are  not  already  .so. 

Delirium  is  quieted  by  means  of  opiates,  choral,  and  bromides. 

Absces.se.s  in  the  subcutaneous  or  intermuscular  connective  ti.ssue 
are  opened  and  treated  according  to  the  rules  of  anti.septic  surgery. 

Arthriti.s. — If  the  localization  takes  place  in  a joint,  this  must 
first  of  all  be  immobilized  in  a proper  position  by  means  of  splints  and 
bandages ; but  they  ought  to  be  applied  so  as  not  to  interfere  with  other 
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treatment.  I have  seen  excellent  results  from  the  application  of  an  ice- 
bag  round  the  affected  joint.  Later,  tincture  of  iodine  or  blisters  may  be 
of  use.  If  pus  is  formed,  it  may  become  necessary  to  treat  the  joint, 
according  to  the  general  rules  of  surgery,  with  aspiration  and  irrigation 
with  a solution  of  carbolic  acid  (3  to  6 per  cent.),  creolin  (2  per  ccnl.) 
or  incision. 

Skin. — The  eruj)tions  on  the  skin  causal  by  puerperal  infection  will 
hardly  call  for  any  special  treatment.  In  cases  where  the  patients  com- 
plained of  itching  I have  seen  considerable  relief  from  frequent  wash- 
ing with  a 1 per  cent,  solution  of  carbolic  acid.  Comjilicating  eruptive 
fevei-s  will  be  discussed  elsewhere. 

Great  attention  should  be  paid  to  bed-sores.  At  the  first  Avaruing  in 
the  shape  of  an  even  i-edness  over  the  sacrum,  trochanters,  heels,  or 
other  parts  exposed  to  much  pressure,  the  affected  part  shoidd  be  pro- 
tected by  placing  it  on  an  air-cu.shion,  and  the  patient,  if  possible,  should 
lie  so  as  to  avoid  pressure  on  that  point.  For  the  heels  there  are  small 
rubber  rings  to  be  had  at  the  instrument-makers’  or  in  the  rubber  stores, 
or  they  may  be  improvi.sed  by  winding  a strip  of  muslin  in  a spiral  line 
around  a little  oakum.  The  affected  sjiot  should  be  bathed  frequently 
with  lead-water. 

If  the  epidermis  has  already  been  lost  in  .some  places,  the  part 
should  be  dre.ssed  with  glycerate  of  tannin,  one  part  to  four,  or  an 
ointment  Avith  iodoform  (sj),  Peruvian  balsam  (sij),  and  Am.seline  (§j). 

If  there  is  gangrene,  the  dead  ti.ssue  should  be  remoA'ed  Avith  scissors 
or  the  knife  as  .soon  as  a line  of  demarcation  is  formed,  and  the  ulcer 
dre.ssed  Avith  pledgets  of  absorbent  cotton  or  lint  soaked  in  camphor 
emulsion  (camphorie,  5ss ; mueilag.  acaciae,  sj ; aquae,  siv),  Avhich 
brings  on  a Avonderfidly  rich  granulation.  When  once  the  hole  is 
filled  the  milder  remedies  may  be  substituted.  Pledgets  .soaked  in 
creolin  emulsion  (2  per  cent.)  are  said  to  haA'e  a similar  .stimulating 
effect. 

A mattress  filled  Avith  AA-ater  proA'es  an  excellent  couch  in  severer 
cases.  I believe  it  is  only  in  a mechanical  AA-ay  that  the  water  Avorks. 
The  couch  adapts  itself  better  to  the  patient  than  any  other  mattress, 
so  that  the  pressure  is  \ory  eA*en,  and  all  movements  are  much  facili- 
tated by  the  escape  of  the  Avater  from  the  part  toAA-ard  Avhich  the 
patient  moA’es.  I mention  this  because  I have  .seen  AA'ater  placed  in  a 
tub  under  the  bod,  or  CA'cn  a bed  particularly  made  A\dth  a metal  com- 
partment in  the  loAA'or  part  to  be  filled  with  Avater,  in  the  belief  that  the 
mere  neighborhood  of  AA\ater,  AAothout  contact,  exercises  a beneficial 
effect  on  bed-sores. 

Phlebitis. — 1.  Phlegmcma  alba  dolens. — The  part  .should  be  kept 
Immobile.  The  places  Avhere  sAvollen  veins  can  be  felt  are  painted 
Avith  tincture  of  iodine.  The  Avhole  limb  is  covered  Avith  cotton,  verv 
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slightly  compressed  with  roller  bandages,  and  elevated  on  cushions. 
In  jirotracted  cases  T have  changed  the  iodine  for  bine  ointment.  In 
order  to  avoid  the  danger  of  tearing  off  a part  of  a thrombus  by  pres- 
sure, the  ointment  ought  to  be  smeared  on  the  skin  only  with  great 
care. 

As  there  is  great  tendency  to  relapse,  the  jiatient  ought  to  be  kept 
on  a lounge  or  an  easy-chair  for  a fortnight  after  she  leaves  the  bed 
and  treatment  is  discontinued.  If  circumscribed  abscc.sses  form,  they 
are  matured  with  warm  poultices,  opened,  and  dressed  antiseptically. 
In  the  diffuse  phlegmonous  form  several  large  incisions  through  skin 
and  fascia  are  called  for  at  an  early  date  in  order  to  limit  the  destruc- 
tion of  tissue. 

2.  The  Inflammation  of  Varicose  Terns  is  also  treated  \vith  absolute 
rest  and  elevated  position.  The  affected  part  is  covered  with  com- 
presses soaked  in  lead-and-opium  wash.  The  effect  is  greater  if  they 
are  kept  cool,  but  in  this  we  may  conform  to  the  wishes  of  the  patient. 
Sometimes  warm  linseed-meal  poidtices  have  a more  soothing  effect. 
When  all  ]iain  is  gone  compression  may  be  used  to  reduce  the  swelling. 
At  first  the  limb  is  enveloped  with  a roller  bandage.  Later,  when  the 
patient  is  up  and  about,  an  elastic  .stocking  is  preferable. 

3.  Uterine  Phlebitis  aills  for  all  the  local  and  general  treatment  we 
have  described  in  the  preceding  pages,  according  to  the  special  fea- 
tures every  case  presents,  especially  ice-bags  or  poultices,  quinine, 
and  alcohol. 

AcuTiiST  SEPTic.KJfi.v. — In  tho.se  cases  which  have  so  rapid  a 
cour.se  that  the  usual  organic  changes  do  not  find  time  to  take  place 
before  the  patient  succumbs,  therapeutics  are,  of  course,  nearly  power- 
le.ss.  Still,  in  order  to  give  the  patient  whatever  chancas  we  can,  we 
will  go  to  work  aceording  to  the  principles  laid  down  above.  We  will 
especially  disinfect  the  parturient  canal,  moderate  the  high  tempera- 
ture, give  large  and  frequent  doses  of  quinine,  alcohol,  digitalis,  and 
atropine,  and  relieve  pain  and  excitement  by  means  of  the  hypodermic 
injection  of  small  doses  of  morphine. 


INFLAMMATION  OF  THE  BREASTS  AND 
ALLIED  DISEASES  CONNECTED  WITH 
CHILDBIRTH. 

BY  HENRY  .1.  GARRIGUES,  A.  M.,  M.  I).. 

New  York. 


Sore  Nipples. 

Dtring  lactation  the  nipple.s  become  the  .seat  of  several  di.seased 
conditions  which  commonly  are  united  under  the  general  term  ‘‘  sore 
nipples.”  The  most  common  form  is  an  abrasion  due  to  the  lo.ss  of 
the  epithelium  on  a more  or  less  roundi.sh  surface  near  the  upper  end. 
In  other  cases  linear  ulcers  are  formed,  especially  near  the  base.  These 
may  become  so  deep  that  the  nipple  rfemains  only  attached  by  a few  lac- 
tiferous ducts,  or  is  even  entirely  torn  off.  The  nipple  may  be  the  seat 
of  simple  granulating  ulcerations  or  the  speeific  ulcer  of  syphilis.  An 
eczema,  is  sometimes  developed  here  as  well  as  on  the  areola. 

The  predi.sposing  cause  of  common  sore  nip|)les  is  the  thinness  of  the 
epithelium  and  the  shortness  of  the  nipple.  These  conditions  are  often 
themselves  due  to  neglect  during  jiregnancy.  If  the  nipjjles  are  not 
kept  clean,  drops  of  milk  and  old  epidermal  cells  often  form  together  a 
crust,  under  which  the  epithelium  atrophies  and  becomes  excessively 
tender.  The  ju’essure  from  .stiff  corsets  prevents  the  physiological 
growth  and  increased  prominence  of  the  nipple  by  which  Nature  pre- 
pares this  organ  for  its  function  during  lactation. 

The  direct  cause  is  probably  the  injury  brought  on  by  the  child  bit- 
ing the  nipjfte  with  its  gums  and  licking  it  with  its  tongue — acts  which 
will  be  so  much  more  liable  to  tear  off  the  epithelium  and  attack  the 
deeper  tissue  as  the  part  is  constantly  bathed  in  milk,  and  has  to  be  kept 
warm  in  order  to  avoid  other  trouble. 

Otheis  think  that  the  mechanical  injury  is  of  little  or  no  account, 
and  attribute  the  excoriations  and  ulcerations  exclusively  to  the  pre.sence 
ol  vegetable  parasites.  Ign.  Berger'  found  in  every  case  in  the  begi li- 
ning oi'dium  lactis,  which  he  believes  is  identical  with  oi’dium  albicans. 

Some  think  a child  with  sprue  may  cau.se  the  .sore  nijiple,  but  others 

'Berger:  Cailralblallfur  Oynakologic,  1884,  vol.  viii.  p.  819. 
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pretend  that  it  is  more  likely  the  sprue  is  the  secondary  affection  brought 
on  by  sucking  a breast  which  contains  the  oidium. 

The  eczema  seems  to  be  the  result  of’  lack  of  clcanlinass.  I have 
oidy  seen  it  in  private  practice  among  the  lower  classes,  never  in  well- 
to-do  private  patients  nor  in  the  iNIaternity  Hospital.  It  is  independent 
of  eczema  in  other  parts  of  the  body. 

The  syphilitic  ulcer  is  mostly  cau.scd  in  a healthy  nurse  by  the  bite 
of  a syphilitic  child. 

A sore  nipple  causes  great  pain  when  the  child  mmses,  may  produce 
great  nervous  irritability,  even  in  the  intervals  between  nursing,  by  the 
mere  thought  of  the  ordeal  to  be  encountered,  and  may  be  accompanied 
by  a rise  in  temperature  up  to  104°  Fahr. — a circumstance  which  it  is 
good  to  bear  in  mind  when  all  other  causes  of  fever  can  be  e.xcluded. 

Sore  nipples,  besides  being  in  themselves  a painful  affeetion,  may 
become  the  source  of  ma.stiti.s,  and  the  greatest  attention  ought  there- 
fore to  be  given  both  to  their  prev’cntion  and  their  cure. 

TREATJfEXT. — The  preventive  treatment  .should  begin  during  preg- 
nancy. The  nipples  and  the  nearest  part  of  the  areola  ought  to  be 
washed  once  a day  during  the  last  two  or  three  months  with  some 
a.stringent  or  spirituous  fluid.  Brandy  or  whiskey  undiluted,  or  alcohol 
mixed  with  equal  parts  of  water,  is  as  good  as  any.  With  more  refined 
women  cologne  is  preferable,  on  account  of  its  pleasant  odor. 

If  there  are  scabs  on  the  nipples,  they  ought  to  be  softened  by  some 
suitable  apjilieation — for  instance,  lead-water  and  thin  oatmeal  gruel, 
e(jual  parts — and  removed  before  beginning  the  hardening  treatment. 

Small  nipples  may  be  made  longer  by  cautiously  ])ulling  ou  them 
with  the  thumb  and  two  fingers  for  a minute  or  two  every  day.  This 
manipulation  is,  however,  apt  to  cause  uterine  contraction,  and  would 
therefore  be  contraindicated  in  a person  suffering  from  habitual  abor- 
tion. 

During  the  latter  half  of  pregnancy  women  ought  only  to  wear 
entirely  soft  and  yielding  corsets  and  loose  dre.sses  which  cannot  exer- 
cise any  pre.ssure  on  the  ni])ples. 

As  curative  treatment  a great  many  drugs  and  appliances  have  been 
recommended.  Our  treatment  in  the  iNIaternity  Ho.spital  is  very  simple, 
and  at  the  same  time  so  effective  that  we  entirely  avoid  mammary 
ab.scc.sses.  As  soon  as  there  is  the  slightest  erosion  of  the  nipple  it  is 
du.sted  with  dry  tannin  and  a small  circular  piece  of  lint  is  placed  over 
it.  In  order  to  jirevcnt  this  from  sticking,  it  is  smeared  with  a little 
glycerin  or  vm.seline,  and  kept  in  place  by  the  jacket  to  be  de.scribed 
under  “ Mastitis.”  The  tannin  forms  a kind  of  artificial  epidermis 
over  the  denuded  place,  that  does  not  even  come  off  when  the  nipple  is 
washed,  which  is  done  before  and  after  each  nursing.  Very  often  the 
affection  heals  under  this  treatment,  although  nursing  is  continued. 
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If  tlie  sore  is  larp;e  and  the  pain  considerable,  nnrsing  is  interrupted 
for  a sliorter  or  longer  period,  the  inaxinumi  being  four  days,  and  the 
breasts  are  relieved  by  milking  them  with  the  lingers,  much  in  the 
same  wav  as  milk  is  drawn  from  a cow’s  odder.  The  difference  be- 
tween this  and  nnrsing  is  that  the  nurse  wlio  milks  out  the  breasts 
earefnlly  avoids  touching  the  sore  places.  On  the  other  hand,  this  is 
entirely  different  from,  and  much  preferable  to,  the  coarse  kneading 
of  the  breasts  which  was  used  in  the  hospital  until  I first  began  to 
regulate  the  breast  treatment,  and  also  to  all  kinds  of  breast-pumps, 
which  hurt  the  patient  and  by  the  jjressure  exei’cised  by  their  edges  on 
the  brea.st  around  the  nipple  rather  promote  than  prevent  mastitis. 

A soft-rubber  nipple-shield,  kejft  scrupulously  clean  with  carbolized 
and  plain  water,  offers  sometimes  a grateful  protection  for  the  sore  nipple 
during  lactation ; but  often  the  baby,  in  spite  of  all  coaxing,  cannot  be 
made  to  suckle  through  it. 

These  are  all  the  measures  we  take  to  cure  sore  nij)ples,  and  the 
result  is  most  satisfactory.  Of  the  many  other  ways  of  treating  them 
I may  mention  a few.  A 5 per  cent,  solution  of  carbolic  acid  is  used 
on  compresses  to  cover  the  nipple  with,*  or  simply  applied  with  a 
camel’s-hair  brush.^  This  is  a rational  treatment  for  those  who  look 
upon  the  disease  as  the  work  of  microbes,  but  a solution  of  that 
strength  smarts  considerably  in  an  open  sore,  and  any  kind  of  fluid  is, 
in  my  o])iuion,  less  good  than  the  dry  treatment,  because  it  macerates 
the  epithelium  and  is  ajft  to  make  the  condition  wor.se  rather  than  bet- 
ter. Another  favorite  remedy  is  nitrate  of  silver,  either  as  a solid 
stick,  with  which  the  sore  is  touched,  or  as  a solution,  which  is  painted 
over  it.  It  combines  the  two  good  properties  of  being  an  astringent 
and  an  antiseptic,  but  it  is  exceedingly  painful.  A remedy  I have  not 
seen  mentioned,  but  which  I would  tiy  if  I needed  to  look  round  for 
something  new,  is  chloral  hydrate.  Since  in  a 4 per  cent,  solution  it 
works  on  anal  fissures  like  a charm,  I do  not  see  Avhy  it  should  not 
have  a similar  effect  on  mammillary  fissures.  It  has  great  antiseptic 
power  and  combats  pain.  Compound  tincture  of  benzoin  Avas  formerly 
the  remedy  used  in  Maternity  Hospital.  I have  .seen  va.seline  have  an 
excellent  effect.  Collodium,  goldbeaters’  .skin,  pla.ster  .strijjs,  have  been 
used  to  form  a cover  over  the  whole  or  j^art  of  the  nipple,  but  fail  to 
offer  the  protection  sought. 

If  granulating  ulcers  resist  the  milder  treatment  recommended  above, 
it  may  become  nece.ssarv  to  touch  them  with  lunar  caustic. 

Syphilitic  ulcers  call  for  local  and  general  .specific  treatment  according 
to  the  rules  of  treatment  for  that  di.sea.se.  If  a syphilitic  child  is  the 
cau.se  of  a syphilitic  ulcer  on  the  breast  of  a nur.se,  there  is  nothing 

* Il.iussmann  : Centralblatt  far  Gyn'dk.,  1878,  vol.  ii.  p.  233. 

’ Steiner  : Ibid.,  p.  -102. 
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gained  by  weaning  it;  but  if  sneh  nleers  should  appear  from  any  other 
eanse,  the  child  ought  in  its  own  interest  immediately  to  be  taken  awav 
from  the  nurse.  If  the  I’elations  are  those  of  mother  and  ehild,  lacta- 
tion may  continue,  for  the  milk  eiinnot  bring  more  poison  to  the  child 
than  the  blood  from  which  its  body  has  been  formed,  unless  the  disea.se 
has  been  contracted  after  the  birth  of  the  child. 

Eczema  is  best  treated  with  the  mixture  of  lead-water  and  oatmeal 
mentioned  above  until  all  scabs  have  come  off,  and  then  with  diachy- 
lon ointment,  and  finally  with  a powder  of  zinc  oxide  and  starch  : 
(I^.  Zinci  oxydi,  3j  ; arayli,  .sj.  M.).  If  there  is  much  itching,  cam- 
phor, 3j,  may  be  added,  or  if  the  skin  is  healed  a lotion  with  carbolic 
acid  may  be  substituted  (R.  Acidi  carbolici,  fisss ; alcohol,  glycerime, 
da.  fl.sss  ; aqute,  ad  fl.5vj.) 

DkKP  IXFL.VMMATION  OF  THE  XlPPEE-S. 

Velpeau*  has  described  an  inflammation  of  the  deeper  part  of  the 
nipples  which  he  .says  is  rare.  It  may  attack  the  lactiferous  ducts 
or  the  intermediate  connective  tissue. 

The  first  kind  shows  a more  benign  nature,  causes  only  moderate 
swelling,  and  ends  in  small  abscesses  containing  bluish,  milky  pus,  which 
sometimes  is  seen  to  dribble  from  the  nipple.  If  the  child  continues 
nursing  it  may  swallow  more  or  less  of  this  matter,  and  con.seqnently 
this  form  of  inflammation  is  very  dangerous  for  it. 

The  .second  kind,  which  has  its  .seat  in  the  connective  tis.sue,  is  more 
painful,  is  accompanied  by  more  rapid  and  more  considerable  swelling, 
and  forms  a globular  abscess  filled  with  thick,  creamy  pus,  which  is 
not  evacuated  through  the  normal  apertures  of  the  lactiferous  ducts, 
and  therefore  is  not  so  liable  to  be  .swallowed  by  the  child. 

If  they  do  not  soon  end  in  resolution,  both  kinds  of  inflammation 
become  so  painful  that  .suction  is  intolerable.  When  suppuration  is 
establi.shed  in  the  inflammation  of  the  lactiferous  ducts,  the  jius  can 
only  be  evacuated  through  their  normal  apertures  on  the  top  of  the 
nipple  ; in  that  of  the  connective  ti.ssue  it  breaks  through  or  is  opened 
artificially  in  the  circumference,  and  soon  dries  np. 

Treatment. — Lactation  must  be  interrupted  for  a few  days.  Reso- 
lution may  be  attempted  by  means  of  mercurial  ointment,  iodide-of- 
lead  ointment,  a warm  poultice,  or  the  lead-and-opium  wash  ; but  the 
ice-bag  would  probably  here,  as  in  the  inflammation  of  the  breast  itself, 
prove  better  than  any  other  treatment.  If  .suppuration  is  inevitable, 
the  poultice  favors  the  ripening  of  the  .abscess.  If  the  ab.scess  is  situ- 
ated in  the  ducts,  nothing  more  is  to  be  done;  if  in  the  connective  tissue, 
it  ought  to  be  opened  with  the  knife  as  .soon  as  po.ssible,  and  dres.sed 
with  gauze  wrung  out  of  creolin  or  carbolic-acid  solution  (2  per  cent.). 

' A.  Velpeau  : Traile  des  Maladits^  du  Sein,  Fai  ls,  18.54,  jip.  15,  16. 
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PjCzema  of  the  Aueoea. 

Tlie  areola,  as  well  as  the  nipple,  may  be  the  seat  of  an  eczema  eharac- 
terizccl  by  the  formation  of  yellow  or  brown  scabs,  which  irritate  the 
patient  by  itching,  and  often  resist  treatment  for  some  length  of  time. 
The  treatment  is  the  one  just  described  in  speaking  of  the  same  condi- 
tion in  the  nipples. 

Cellulitis  and  Adenitis  of  the  .Vreola. 

The  connective  tissue  under  the  areola  and  the  sebaceous  glands 
forming  small  prominences  on  the  surface  of  this  part  may  become 
inflamed  and  produce  little  abscesses.  The  skin  reddens,  small  lumps 
are  formed  which  are  tender  to  the  touch,  and  there  are  more  or  less  pain 
and  fever.  If  suppuration  sets  in,  a yellow  spot  appears  in  the  centi’c 
of  the  nodules ; one  or  more  openings  perforate  the  skin,  and  leave  a 
deep  ulceration,  followed  by  an  unseemly  scar  or  a hard  nodule  slow 
to  disappear.  This  condition  is  chiefly  due  to  the  injuries  caused  by  the 
attempts  of  the  child  to  nurse  from  too  short  nipples  (Winckel),  but 
may  also,  like  other  inflammations  of  the  breast,  origiimte  in  sore 
nipples. 

Treatjient. — The  disease  can  to  a great  extent  be  prevented  by 
proper  attention  to  the  nipples.  I have  not  seen  a case  for  years,  since 
the  introduction  of  the  above-mentioned  treatment  of  the  breasts. 

Resolution  may  be  attempted  by  means  of  the  iodide-of-lead  oint- 
ment or  plaster  and  attention  to  sore  nipples. 

If  suppuration  is  established,  the  small  abscesses  should  be  laid 
open  without  delay,  and  the  breast  covered  with  a thick  gauze  pad 
wrung  out  of  a solution  of  creolin  or  carbolic  acid  (2  per  cent.),  when 
they  heal  in  a few  days. 


Erysipelas  of  the  Breasts. 

Before  the  change  of  the  service  in  the  Maternity  Hospital  eiysipelas 
of  the  breast  was  by  no  means  a rare  disease  in  our  wards,  and  I have 
even  seen  it  end  fatally.  It  starts  from  excoriations  of  the  nipples  or  a 
mammaiy  abscess.  Since  Fehleisen  has  succeeded  in  finding  the  specific 
germ  of  erysipelas,  we  know  that  it  is  an  infectious  disease.  The  skin 
becomes  dark  red,  hot,  swollen,  tender  on  pressure,  and  sun-ounded  by 
the  distinct  boundary-line  characteristic  of  the  disease.  It  is  accom- 
panied by  lugh  temperature  and  the  other  symptoms  of  fever.  In  most 
cases  it  ends  in  desquamation.  Sometimes  it  becomes  bullous  or  gan- 
grenous, and  at  other  times  it  becomes  complicated  with  inflammation 
of  the  cellular  tissue. 

Treatment. — Nursing  from  the  sick  breast  must  be  discontinued, 
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at  least  for  a time,  and  in  bad  cases  from  both  breasts.  Inter- 
nally,  the  tincture  of  eliloride  of  iron  should  be  given  in  large  and 
frequent  doses,  say  twenty  drops  every  two  hours.  Externally,  com- 
presses dipped  in  ice-cold  carbolized  water,  1 or  2 per  cent.,'  or  an 
ice-bag,  gives  relief  and  seems  to  localize  and  shorten  the  disease. 
I have  seen  botanaphtol  (gr.  xxv.  to  Sj  of  vaseline)  arrest  it.  From 
the  experience  I recently  have  had  with  crcolin  in  a case  of  facial 
erysipelas  I would  now  prefer  this  substance  to  all  others.  It  is 
smeared,  undiluted,  with  a camel’s-hair  brush  over,  and  one  inch  and 
more  beyond,  the  affected  surface  morning  and  evening. 

Bull*  ought  to  be  opened  and  dressed  with  iodoform  in  powder,  or, 
if  the  denuded  surface  is  too  large,  with  iodoform-vaseline  (.5j  to  5j). 

In  the  gangrenous  form  dead  tissue  is  removed  and  the  part  dressed 
Avith  lint,  gauze,  or  absorbent  cotton  soaked  in  camphor  emulsion  (I^. 
Camphor*,  gss ; mucilag.  acaci*,  flsj ; aqu*,  flsiv),  or  a .solution  of 
creolin  (2  per  cent.). 


Lymphangitis  of  the  Breasts. 

According  to  Sajjpey,*  there  are  in  the  breast  two  layers  of  lym- 
phatics— a superficial  or  cutaneous  layer,  composed  of  a very  delicate 
network  covering  the  nipple  and  the  areola  ; and  a very  rich  deej>  or 
glandular  layer,  which  envelops  all  the  lobes  and  lobules  of  the 
mammary  gland  Avith  its  radicles.  The  trunks  starting  from  this 
layer  run  from  the  jJosterior  surface  and  the  interior  of  the  gland  to 
the  areola,  Avhere  they  form  a plexus  remarkable  for  the  enormous  a'oI- 
ume  of  the  A*.ssels  of  Avhich  it  is  composed.  From  this  jilexus  start 
two  or  three  voluminous  trunks  Avhich  open  in  the  lymphatic  glands  of 
the  axilla. 

In  rare  instances  these  latter  trunks  become  inflamed,  and  appear  on 
the  skin  as  rod,  tender  streaks  extending  from  the  nijiple  to  the  SA\mllen 
axillary  glands.  This  condition  is  accompanied  by  pain  and  fe\’er. 

The  cause  is  an  infection  of  sores  on  the  nipple.  In  mo.st  cases  the 
inflammation  ends  in  re.solution,  but  it  may  become  suppurative,  form- 
ing one  or  more  small  abscesses. 

Treatment. — An  CA*n  compression  is  instituted  by  means  of  the 
breast-binder  to  be  described  under  “ Mastitis,”  and  an  ice-bag  ajiplied 
outside  of  that  and  kept  in  place  by  means  of  a piece  of  muslin  sur- 
rounding the  chest  and  held  together  Avith  safety-pins. 

Internally,  quinine  is  giA*n  in  tlA*-grain  doses  e\'ery  fonr  hours. 

Nursing  from  the  sick  breast  must  be  discontinued,  at  least  jiro- 
visionally. 

If  suppuration  sets  in,  the  small  abscesses  are  opened  and  dressed 
*Sapi>ey  : Traiti  d’ Anatomie  descriptive,  Paris,  1857-64,  vol.  iii.  p.  698. 
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with  a pad  of  gauze  wrung  out  of  a solution  of  carbolic  acid  or  crcolin 
(2  per  cent.),  under  which  treatment  they  heal  in  a few  days. 

Maybe  there  is  a similar  affection  of  the  deep  lymphatics,  but  that 
can  hardly  be  distinguished  from  mammary  and  submammary  cel- 
lulitis. 


Mastitis. 

Mastitis,  or  inflammation  of  the  breast,  is  vulgarly  called  a weed  in 
the  breast.^ 

The  right  breast  is  more  frequently  affected  than  the  left.  Some- 
times both  are  inflamed. 

It  is  common,  and  of  practical  value  in  regard  to  symptoms  and 
treatment,  to  distinguish  three  varieties  as  to  the  seat  of  the  inflamma- 
tiou,  viz. : the  subcutaneous,  the  glandular,  and  the  subglandular  vari- 
eties. Of  these  the  glandular  is  by  far  the  most  frequent. 

Etiology. — One  point  has  struck  all  observers : the  disease  is  found 
almost  exclusively  in  nursing  women.  It  is  exceedingly  rare  in  puer- 
perje  who  never  attempt  the  act  of  lactation,  and  in  pregnant  women. 
Its  appearance,  independently  of  gravidity  and  the  puerperal  state,  lies 
without  the  scope  of  this  article.  On  that  subject  the  reader  may  find 
some  information  in  the  System  of  Gynecology,  Vol.  II.  pp.  349-351. 

When  once  it  is  conceded  that  mastitis  is  almost  exclusively  found  in 
women  who  nurse  their  children,  the  next  question  that  presents  itself 
is.  How  does  the  act  of  lactation  cause  the  inflammation  of  the  breast? 
The  most  popular  belief  is  that  it  is  due  to  refrigeration  ; but,  although 
exposure  once  in  a rare  while  may  cause  an  inflammation  here  as  in 
other  parts,  the  mere  fact  that  the  disease  is  entirely  independent  of 
season  and  climate  goes  far  to  show  that  cold  has  a very  limited  part 
in  its  production. 

Among  physicians  it  used  to  be  the  generally  accejitcd  opinion  that 
mastitis  was  caused  by  stagnation  of  the  milk  in  the  lactiferous  ducts. 
This  theory  is  based  ou  the  observation  that  the  inflammation  is  often 
preceded  by  a general  or  partial  swelling  of  the  breast,  which  is  relieved 
by  emptying  the  lactiferous  ducts.  It  cannot,  in  justice,  be  said  that  it 
is  disproved  by  the  fact  that  mastitis  is  hardly  ever  found  in  jnicrpcrse 

* Medical  Register,  March  9,  1889,  edited  by  Dr.  J.  V.  Shoemaker,  Philadelphia,  p. 
228,  editorial.  Dr.  W.  Goodell  of  the  same  city  uses,  however,  the  term  “weed”  in 
a more  restricted  sense,  as  appears  from  these  words  of  his : “ A trouble  sometimes 
met  with  is  termed  ‘weed  it  occurs  about  the  tenth  day,  and  does  not  depend  upon 
the  existence  of  chapped  or  irritated  nipples.  The  symptoms  are  headache,  high  tem- 
perature, and  a tender  breast,  which  becomes  swelled  and  painful ; it  is  flushed  and 
purple,  but  not  glistening  ; it  is  not  caked.  If  quinia  is  given  largely,  with  morphia 
to  subdue  pain,  it  soon  disappears”  (Amer.  Joum.  ObMd.,  1881,  vol.  xiv.  p.  138). 
riic  dictionaries  of  the  linglish  language  I have  examined  do  not  contain  the  word 
in  the  sense  of  a diseiise. 

VoL.  II. — 25 
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who  do  not  attempt  to  nurse,  for  in  those  the  secretion  of  milk  is  never 
well  established.  As  a rule,  it  is  carefully  combated  by  the  use  of 
drugs  and  bandages.  On  the  other  hand,  mastitis  is  never  more  com- 
mon than  in  women  who  begin  to  nurse,  and  from  some  cause  or  other 
discontinue  to  do  so  after  the  function  is  well  established. 

A few  years  ago  the  theory  was  promulgated  that  the  inflammation 
of  the  breast  was  due  to  au  infection  taking  jjlace  through  the  ui])ples.' 
The  infecting  substances  v^ere  supposed  to  come  from  the  lochial  dis- 
charge, mycotic  aud  ulcerative  ati'ections  of  the  buccal  cavity  of  the 
child,  or  unclean  rags  used  for  compresses  or  for  washing  the  nipples. 
It  was  stated  that,  as  a rule,  the  infection  took  place  through  erosions 
of  the  nipples,  and  only  exceptionally  through  the  intact  apertures  of 
the  lactiferous  ducts.  The  infection  was  .said  to  be  propagated  through 
the  lymphatics  and  interstices  of  the  connective  tissue,  just  as  a para- 
metritis originates  from  infected  wounds  of  the  cervix,  uteri. 

This  theoiy  was  soon  corroborated  from  the  side  of  the  bacteriologists. 
Bumm^  found  in  the  matter  taken  from  the  depth  of  a mammary 
absee.ss  numerous  solitary  samjfles  and  heaps  of  a dij)lococcus  which 
was  very  like  the  gonococcus.  He  obtained  a pure  culture  of  this 
microbe,  and  produced  abscesses  by  injecting  it  under  the  skin  of 
several  persons.  He  thinks  that  this  diplococcus  entei's  through  the 
lactiferous  ducts,  progresses  to  the  acini,  gains  the  surrounding  con- 
nective tissue,  aud  cau-ses  an  infiltration  with  leucocytes  which  softens 
and  thus  forms  an  abscess.  Cohn  ® found  in  mammary  ab.scesses  Staphy- 
lococcus pyogenes  aureus,  and  once  Staphylococcus  pyogenes  albus,  and 
in  sore  nipples  and  in  the  milk  of  inflamed  brca.sts  a streptococcus — i.e. 
a colony  of  cocci  linked  together  so  as  to  form  chains.  Schlosser^  by 
the  examination  of  numerous  microscopical  specimens,  taken  from  eight 
ca.ses  of  mastitis  in  the  cow,  came  to  the  conclusion  that  in  most  cases 
mastitis  is  due  to  the  immigration  of  schizomycctes  through  fissures  and 
wounds  of  the  nipiiles.  These  fungi  cau.se  fermentation  of  the  milk  in 
the  lactiferous  ducts,  which,  again,  produces  inflammation  of  the  sur- 
rounding glandidar  tissue.  Interlobular  and  interacinous  infiltration 
with  cells  and  the  formation  of  abscesses  follow.  According  to  this 
author,  the  inflammation  is  always  situated  in  the  connective  tissue  and 
a true  parenchymatous  mastitis  does  not  exi.st. 

Not  being  versed  in  microbic  investigations  myself,  I only  repeat  what 
I have  fijund  on  the  subject.  Maybe  infection  by  means  of  micro-organ- 
isms plays  an  important  part  in  the  production  of  mastitis,  but  in  my 
opinion  the  other  factor,  the  stasis  of  the  milk,  is  of  no  le.ss  importance. 

* Kaltenbach  : Centralblall  fur  Gynakologie,  1SS3,  vol.  vii.  j>p.  65-72. 

’ E.  Biimm ; Crnirulblatt  fiir  Gynak.,  1885,  vol.  i.v.  p.  36. 

’ Cohn  : Ccnlrnlblritt  f.  Gynak.,  1885,  vol.  ix.  p.  236. 

* Schlus.ser : /bid.,  vol.  ix.  p.  30. 
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Kaltcnbacli’s  and  Billroth’s  supposition,  that  the  disease  should  follow 
the  lymphatics  from  the  nipple  to  the  periphery,  as  in  a case  of  para- 
metritis following  laceration  of  the  cervix,  leaves  out  of  consideration 
the  important  fact  that,  as  we  have  seen  above,  according  to  Sappey , 


Fig.  101. 


Puerperal  Mastitis  forming  Abscess  (Billroth) : a,  group  of  acini  melted  to  pus. 


the  highe.st  authority  on  the  anatomy  of  the  lymphatic  sy.stem,  the 
course  of  these  vessels  in  the  breast  is  from  the  base  and  circumference 
of  the  gland  toward  the  nipple.  It  is  therefore  very  unlikely  that  the 
infection  should  take  place  in  a direction  opposite  to  that  of  the  current 
of  the  lymph.  In  consequence  of  a sore  on  a finger  we  get  lyraphan- 
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gitis  extending  up  to  the  axillary  glands,  but  inflamed  axillary  glands 
do  not  produce  inflammation  of’  the  fingers. 

If  microbes  cause  the  evil,  they  must  either  wander  through  the 
meshes  of  the  network  formed  by  the  connective  tissue  or  follow  the 
lactiferous  ducts.  That  the  latter  is  the  common  way  .seems  to  be  proved 
by  the  investigations  of  Schlbsser  on  the  cow,  and  by  the  specimen 
described  by  Billroth  (Fig.  101),  in  which  all  acini  are  more  or  less  sur- 
rounded, in  some  places  even  entirely  covered,  by  an  infiltration  with 
small  round  inflammatory  cells.  The  cellular  tissue  between  the  acini 
is  enormously  developed,  but  entirely  free  from  infiltration  with  inflam- 
matory cells,  except  in  the  immediate  neighborhood  of  the  acini.  It  is 
not  known  how  long  the  patient  from  whom  the  specimen  was  taken 
lived  after  confinement  nor  how  long  she  nursed  her  child,  but  it  is 
evident  that  the  secretion  had  ceased  long  ago. 

If  the  microbes  enter  the  lactiferous  ducts  and  cause  fermentation  of 
the  milk,  and  secondarily  inflammation  of  the  connective  tissue,  it  is 
evident  that  this  process  is  favored  by  the  stagnation  of  the  milk  in  the 
ducts  and  is  counteracted  by  its  removal. 

Our  experience  in  the  Maternity  Ho.spital  coincides  entirely  with 
this  latter  view.  We  have  practically  no  mammary  absce.sses  at  all. 
For  years  I have  only  seen  one  there,  and  that  was  in  a scrofulous 
little  person  who  on  her  neck  bore  large  cicatrices  from  suppurating 
glands  in  her  childhood — a patient  upon  whom  I performed  Caesarean 
section.'  Now  we  will  see  later  that  all  our  treatment  consists  in  the 
application  of  tannic  acid  to  sore  nipjfles,  an  even  compi’ession  of  the 
breasts,  their  depletion  by  sucking  babies  or  by  the  fingers  of  the 
nurse,  and  occasionally  an  ice-bag.  If  that  treatment  can  jirevent  the 
formation  of  mammary  absce.s.ses,  the  infection  cannot  be  a very  danger- 
ous one,  and  the  corpus  delicti  must  be  found  in  the  lactiferous  ducts. 

I am  still  more  inclined  to  lay  the  greate.st  stress  on  the  .stasis  of  the 
milk  when  I compare  my  hospital  practice  with  my  private  practice. 
While  I am  free  from  mammary  absce.s.ses  in  the  former,  I cannot  totally 
avoid  them  in  the  latter.  Now,  I take  exactly  the  .same  precautions  as 
to  anti.septi&s  in  both  kinds  of  practice,  and  I treat  the  breasts  in  the 
same  way ; but  private  nurses,  even  if  trained  in  the  jMaternity  Hos- 
pital, do  not  and  cannot  judge  with  the  experience  of  our  excellent 
head-nur.se.  Miss  Marion  Murphy,  when  to  let  the  child  nurse  and 
when  to  milk  the  breast  out ; nor  can  they  do  the  latter  with  such  a 
degree  of  perfection  as  their  teacher.  This  le.ss  ])erfect  depletion  of 
the  brea.sts  is,  in  ray  opinion,  the  only  reason  why  I cannot  obtain  as 
good  results  as  to  mammary  complications  in  my  private  as  in  my  pub- 
lic practice. 

* Garrigiies : “ The  Improved  Qvsarean  Section,”  Amer.  Journ.  Med.  Sci.,  May, 
1888,  pp.  439-456. 
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Wliether  mastitis  is  sometimes  secoiiflary  to  pyaemia  originating  in 
puerperal  uterine  j)hlebitis,  or  not,  is  hard  to  aseertain.  Scharlau  has 
puhlishal  a case  by  whicli  lie  tries  to  show  it.  Winckel  has  only 
.seen  one  ca.se;  llugcnberger  in  the  large  epidemics  of  St.  Petersburg 
none.'  But  since  we  have  .seen  other  glands  secondarily  affected  in 
uterine  phlebitis,  such  as  the  liver,  the  spleen,  the  tonsils,  the  parotid 
gland,  and  the  thyroid  body,  it  is  not  unlikely  that  a similar  localiza- 


tion may  take  jilace  in  the  mammary  gland. 

Sv^rPTOMS. — Whichever  the  variety  of  mastitis  may  be,  the  patient 
shows  the  common  .symptoms  of  an  inflammation.  The  process  begins 
with  a chill  or  chilly  sensations,  followed  by  the  sensation  of  heat ; the 
temperature  may  rise  to  104°  Fahr. ; the  pulse  is  accelerated  ; the  patient 
has  headache,  no  appetite,  but  great  thirst,  and  feels  weak.  The  breast 
is  painful,  tender,  swollen,  red,  and  hot,  but  in  these  respects  the  differ- 
ent varieties  differ  somewhat. 

1.  The  Hubcutcmeoufi  variety  may,  like  cellulitis  in  other  parts  of 
the  body,  be  circumscribed  or  diffuse.  In  the  circumscribed  form  the 
skin  over  the  inflamed  ti.ssue  reddens  rapidly  ; one  or  more  points  be- 
come soon  prominent,  and  fluctuation  becomes  distinct  at  an  early  date. 
In  order  to  feel  it,  it  is  best  to  flx  the  breast  against  the  chest  vdth  the 
hollow  of  one  hand  and  examine  the  swelling  with  the  other  hand  and 
.some  of  the  Angers  of  the  finst, 

or  to  compress  the  breast  from  Fio.  102. 

side  to  side  with  one  liand  and 
pre.ss  witli  the  index  of  the 
other  on  the  prominent  point. 

The  diffuse  form  lias  not 
received  much  attention,  but 
is  a very  dangerous  disease. 

As  a rule,  it  begins  as  erysip- 
elas, and  extends  from  the 
skin  inward  to  the  subcutane- 
ous tissue.  If  left  to  itself,  it 
may  break  through  the  skin  in 
many  points ; large  shreds  of 
dead  connective  tissue  soaked 
in  pus  may  be  pulled  out; 
and,  finally,  the  whole  mam- 
mary gland  may  appear  as 
dissected  at  the  bottom  of  the 
ulceration. 

2.  The  r/landular  variety  is  by  far  the  most  frequent.  AVhen  the 
ojijiosite  has  been  stated  it  is  jirobably  due  to  the  circumstance  that  the 


C E.  cuboidal  epthclial  cells ; F,  fai-globulcs  stained 
black  with  osmie  acid,  and  seen  both  in  the  cells 
and  in  the  central  cavity  of  the  acini;  C f,  con. 
nective-tissne  frame  with  blood-vessels.  Maguitied 
600  diameters  (C.  HeiUmann). 


' Winckel  : Wochenhell  Kninkheilen,  2d  ed..  Berlin,  1809,  p.  391. 
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glandular  abscess  as  a rule  implicates  the  subcutaneous  eonncctive  tissue 
and  the  skin  in  order  to  break  on  the  surface  of  the  b(«ly. 

As  to  the  anatomy  and  physiological  development  at  different  ages, 
and  espeeially  during  pregnancy  and  lactation,  the  reader  is  referred 
to  the  System  of  Gynecology,  Yol.  II.  pp.  335-338,  as  well  as  to  the 
System  of  Obstetrics,  Yol.  I.  pp.  342  and  524-526.  Here  I'  shall  only 
add  one  of  the  excellent  figures  from  C.  Heitzmann’s  work  on  micro- 
scopieal  anatomy  (Fig.  102.)  It  .shows  how  the  aeini  are  lined  with 
cuboidal  epithelium,  and  at  the  beginning  of  lactation  exhibit  numer- 
ous fat-granules,  both  within  the  epithelial  cells  and  in  the  cen- 
tral cavity  of  the  acini.  In  full  lactation  the  lobules  and  the  acini 
therein  assume  the  largest  size;  the  epithelial  cells  are  scarcely  percept- 
ible, for  most  of  them  are  transformed  to  fat,  and  upon  being  treated 
with  turpentine  usually  show  the  frame  of  cement-substance,  the  nuclei, 
and  numerous  vacuoles.^  This  corresiionds  with  the  investigations  of 
Billroth,  Schlosser,^  and  othere,  according  to  which  the  epithelial  ele- 

Fig.  103. 


Lobules  of  Slamraary  Gland  of  a Tuerpera,  artificially  injected.  Magnified  70  diameters 

(Langer). 

ment  takes  no  part  in  the  inflainmation  of  the  mammary  gland.  Even 
in  the  glandular  variety  we  have  to  deal  with  an  inflammation  of  the 
connective  ti.ssue,  and  a parenchymatous  mastitis  does  not  exist. 

' C.  Heitzmann  : Microscopical  Morphology  of  the  Animal  Body  in  Health  and  Disease, 
New  York,  1883,  p.  579. 

* Billroth  : Loc.  cit.,  p.  17  ; Schlosser:  Loc.cit.,  p.  30. 
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The  great  development  of  the  lobules  during  lactation  is  well  repre- 
sented ill  Fig.  103.  A good  idea  of  the  composition  of  the  breast  af 
a nursing  woman  may  be  derived  from  Fig.  104,  and  by  combining 
this  with” Billroth’s  figure  (p.  387)  we  can  readily  imagine  how  a gland- 
ular abscess  is  formed  in  different  foci  that  gradually  communicate  and 
form  an  abscess. 

In  most  cases  the  inflammation  begins  just  outside  of  the  acini,  but 
it  may  be  propagated  to  the  gland  from  the  subcutaneous  or  the  sub- 
glandular  variety.  One  or  more  hard,  tender,  round  nodules  or  swollen 
tender  lactiferous  ducts  are  felt.  The  skin  is  at  first  normal,  but  be- 
comes later  red  and  sometimes  oedematous.  If  suppuration  supervenes, 
the  hard  mass  softens  in  the  centre,  and  slowly  the  softness  extends  in 
all  directions.  Such  an  abscess  takes  from  one  to  three  weeks  or  more 
to  form.  Often  one  abscess  is  developed  after  the  other.  Velpeau^ 


Fig.  104. 


Dissection  of  the  Dower  Half  of  the  Breast  during  lactation  (Lusehka). 


has  seen  fifty-two  in  one  breast.  In  such  cases  the  process  may  extend 
over  many  months.  From  the  gland  the  inflammation  may  invade  the 
subglandular  or  the  subcutaneous  tissue. 

Tlie  inflammation  of  the  gland  begins  most  commonly  in  the  second 
half  of  the  first  month  after  deliveiy,  but  may  occur  at  any  time,  and 
becomes  nearly  as  frequent  after  the  tenth  month  as  during  the  first;" 
which  latter  circumstance  is  probably  due  to  the  deteriorated  condi- 
tion of  the  milk  at  a period  so  remote  from  the  birth  of  the  child,  and 

‘ Veli)eaii ; Loc.  cit.,  p.  129.  ’ Xmin,  quoted  by  Winckel : Loc.  cit.,  p.  390. 
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is  one  sign  among  others  that  lactation  onglit  not  to  be  kejit  nj)  so 
long. 

As  a rule,  the  prognosis  is  good  as  to  life  but  in  protracted  cases 
with  a long  series  of  abscesses  nearly  the  whole'  gland  may  be  destroyed. 
Fatal  hemorrhage  is  said  to  have  occnrreil  from  erosion  of  vessels.^ 
Mastitis  may  be.  the  origin  of  septiciemia  and  death.  Sometimes  indura- 
tion and  fistula3  remain  as  sequels.  Finally,  the  traction  caused  by  old 
cicatrices  predisposes  to  the  recurrence  of  mastitis  after  following  child- 
births.  Sometimes  abscesses  are  found  to  contain  .stinking  pus  and  gas; 
which  is  attributed  to  the  neighborhood  of  the  lungs  or  the  origin  in  the 
lactiferous  ducts  (Velpeau). 

Apart  from  true  inflammation,  there  is  often  found  a congestion  of  the 
mammary  gland,  due  to  retention  of  milk.  It  is  characterized  by  a 
swelling  of  the  whole  gland  or  some  lobes  of  it.  The  brea.st  is  fa.stencd 
immovably  to  the  che.st,  hard,  and  knotty.  The  skin  may  be  paler 
than  normal  or  have  a slight  red  or  blui.sh  tinge.  This  condition  gives 
rise  to  pain,  and  may  be  accompanied  by  moderate  fever,  but  shows  in 
other  women  no  reaction  on  the  general  system.  The  most  frequent  causes 
are  exposure  to  cold,  and,  next  to  that,  a too  abundant  .secretion.  This 
condition  may  di.sappear  from  one  day  to  the  other,  but  it  may  also 
change  into  ma.stitis. 

3.  Suhglandular  mastitis,  like  the  subcutaneous  variety,  develops  rap- 
idly: in  from  two  to  five  days  it  commonly  reaches  the  greatest  intensity. 
The  pain  is  deep-.scated ; pressure  on  the  skin  is  not  painful ; there  are 
no  .swollen  nodules;  the  .skin  is  only  slightly  red;  and  the  whole  breast 
appears  lifted  up  from  the  thorax.  This  variety  ends  almost  invariably 
in  suppuration,  and  jioiuts  outward  and  downward  from  the  brca.st.  I 
have  .seen  a ca.se  in  which  an  overlooked  suhglandular  abscess  perforated 
the  wall  of  the  chest,  causing  fatal  pleurisy.  It  may  also  ju’oduce  dif- 
fuse cellulitis  of  the  abdomen,  the  axilla,  and  the  neck,  and  coiTode 
bones  and  cartilages. 

The  fluctuation  is  often  hard  to  detect,  and  it  may  be  nece.ssary  to 
ascertain  the  presence  of  pus  by  means  of  a hypodermic  .syringe. 

Sometimes  an  ab.sce.ss  behind  the  gland  communicates  with  one  in 
front  of  it  through  a canal  in  the  glandular  ti.ssue,  so  as  to  form  a 
cavity  of  the  shape  of  a collar-button  (ab.-fc!>s  cn  bouton  de  chemise  of 
French  authors). 

Tre.vtment. — The  treatment  of  mastitis  is  projihylactic  and  curative. 
To  the  prophylaxis  belongs  the  care  of  the  nipples  during  the  latter 
months  of  pregnancy,  and  the  treatment  of  the  slighte.st  excoriation  of 
them  during  lactation,  as  de.scribed  in  speaking  of  sore  ui])]iles.  But 
besides  these  measures,  directed  to  the  nipples,  others  are  ajiplicd  to  the 
breasts  themselves.  The  day  they  begin  to  fill,  say  about  three  or  four 

* Jacobus : Amer.  Joum.  Obst.,  1883,  vol.  xvi.  p.  1259. 
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days  after  delivery,  tlie  chest  of  eva-y  patient  is  covered  with  a kind  of 
jacket  (Fig.  105)  which,  in  all  its  simplicity,  is  the  most  perfect  bandage 

Fig.  105. 


Miss  Murphy’s  Breast-binder. 


for  the  breasts  I know  of.  I may  praise  it  so  much  more  freely  as  it 
is  not  my  invention,  although  I have  been  indirectly  instrumental  in 
producing  it.  When  I became  connected  with  the  Maternity  Hospital 
mammary  abscesses  were  very  frequent  occurrences.  The  routine  treat- 
ment in  the  hospital  at  that  time  was  to  paint  sore  nipples  with  compound 
tincture  of  benzoin  ; empty  overfilled  bi’easts  with  pumps  composed  of 
a glass  bell  covering  the  nipple  and  a rubber  ball  to  produce  a vacuum 
ill  the  bell ; rub  and  knead  caked  breasts  in  a very  active  way ; and 
apjily  linseed-meal  poultices  to  mammary  abscesses  both  before  and  after 
inci.sion. 

On  the  l.st  of  October,  1882,  I introduced  a radical  change  in  this 
whole  treatment,  part  of  which  was  to  apply  an  even  compression  to 
over-distended  and  caked  breasts,  instead  of  rubbing,  kneading,  and 
pumping.  This  was  simply  done  Avith  a piece  of  mihslin  that  from  the 
back  Avent  round  both  manimte,  and  was  pinned  tightly  in  front  and 
lifted  up  by  means  of  shoulder-straps.  In  the  course  of  time  this  plan 
has  undergone  an  evolution  Avhich,  so  far  as  I have  been  able  to  find 
out,  is  exclusively  due  to  our  excellent  head-nurse.  Miss  Marion 
IMurphy.  The  bandage  itself,  Avith  its  shoulder-straps,  has  grown  to 
form  a kind  of  jacket  that  surrounds  the  Avhole  che.st  Avithout  forming 
a fold,  gives  a perfectly  even  support  to  the  breasts,  and  alloAvs  to 
exercise  any  desired  degree  of  compression.  In  the  hosjiital  Ave  have  a 
large  number  of  these  jackets  ready  made  and  hemmed.  In  private 
practice  I improvi.se  them  by  taking  half  a yard  of  strong  unbleached 
muslin  one  yard  Avide,  double  it  up,  and  cut  out  holes  for  the  neck  and 
the  arms. 
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Tlie  other  improvement  is  in  the  use  of  tins  bandage.  Instead  of 
being  only  used  when  inflammation  or  congestion  was  present,  it  is  now 
used  on  all  patients,  without  exception,  from  the  time  the  breasts  begin 
to  fill  until  the  patients  are  removed  to  the  convalescent  ward ; that  is, 
from  the  third  or  fourth  day  until  the  ninth.  It  is  pinned  from  below 
upward,  the  patient  herself  helping  to  bring  the  breasts  as  high  upward 
and  inward  as  they  will  go,  and  a jfieee  of  wadding  being  inserted 
between  the  two,  so  as  to  have  a corresponding  degree  of  pressure  over 
the  inner  parts  of  them.  La.st  of  all,  the  shoulder-flaps  are  pinned 
together.  In  normal  cases  the  binder  is  put  on  in  such  a way  as  just 
to  give  support,  and  is  opened  halfway  down  every  time  the  child  shall 
nurse. 

If  the  child  is  dead  and  the  breasts  are  to  be  dried  up,  they  are  first 
covered  with  a circular  piece  of  lint  .soaked  in  atropin-glycerin  (I^. 
Atropliife  sulphat.,  gr.  j ; glycerime,  aj) ; then  comes  a thick  layer  of 
cotton  batting,  and  the  jacket  is  fastened  as  tightly  as  possible.  This 
dressing  often  remains  untouched  for  a whole  week,  except  that  the 
tightening  is  gradually  increased  when  the  breasts  become  smaller.  At 
the  same  time  the  patient  is  given  a saline  aperient. 

In  nursing  women  the  breasts  are  kept  empty  by  one  or  more  babies^ 
unle.s3  sore  nipples  necc-ssitate  a temporary  discontinuance  of  nursing. 
Then  the  nur.se  milks  the  brca.sts  out  in  the  way  described  above. 

This  treatment  is  so  etfective  that  we  have  no  mammary  abscesses  at 
all.  During  several  years  I have  only  had  one  ca.se  in  my  .service,  and 
that  was  in  a scrofulous  subject  with  particular  tendency  to  glandular 
abscesses,  as  mentioned  above.  Nay,  even  the  earlier  stage  of  ma.stitis 
has  become  exceedingly  rare.  In  mild  cases  we  do  nothing  except 
to  keep  the  breast  empty  and  compre.ssed.  If  there  are  swelling,  red- 
ness, pain,  and  fever,  an  ice-bag  is  applied  to  the  sick  part,  outside 
of  the  binder,  and  held  in  place  by  a separate  .strip  of  muslin  round 
the  chest. 

The  principle  of  treating  inflamed  breasts  by  means  of  compression 
is  an  old  one,  and  has  been  tried  in  many  way.s — by  roller  or  triangu- 
lar bandages,  plaster  strapping,  bandages  with  plaster  of  Paris  or 
paste,  a rubber  bag  filled  more  or  le.ss  with  air  or  water  fastened  to  the 
breasts  by  means  of  a non-elastic  cover,  and  straps  encircling  the  che.st.^ 
Salngowski  has  de.scribed^  what  he  calls  a contra-mastitis  bandage, 
but  the  de.scription  is  not  clear,  and  the  bandage  cannot  possibly  exer- 
cise so  ev'en  a pre.ssure  as  ours,  as  traction  is  only  2)ractised  in  one  direc- 
tion. .It  is  impo.ssible  to  make  the  roller  bandage  hold.  Triangular 
bandages  give  a le.ss  even  compre.ssion.  Plaster  strips  round  the  whole 
body  itch,  may  cause  eczema,  erysipelas,  or  excoriation,  are  trouble- 

' Clooten  and  Chassigny  of  Lyons:  Centralbl. /Ur  Gyniik.,  1879,  vol.  iii.  p.  115. 

* Centralbl.  fur  Gyniik.,  1886,  vol.  x.  p.  400. 
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some  to  apply,  and  cause  pain  when  removed.  Plaster  of  Paris  and 
similar  congealing  or  hardening  substances  form  a very  uncomfortable 
cuirass:  soon  they  become  too  loose,  and  the  outflowing  milk  soaks  the 
wadding  under  them.  Our  bandage  has  the  advantage  over  all  of 
being  simple,  cleanly,  comfortable,  and  adaptable  to  all  cases  and  cir- 
cumstances. 

A question  of  great  importance,  and  one  often  difficult  to  decide,  is 
whether  the  child  shall  nurse  or  not,  and  whether  the  nursing  shall  be 
only  temporarily  inteiTupted  or  discontinued  for  good.  When  the  nip- 
ples are  badly  excoriated  it  is  better,  in  the  interest  of  the  mother,  to 
substitute  milking  and  compression  for  nursing  for  a few  days.  If 
they  are  in  a good  condition,  and  the  breasts  are  threatened,  the  more 
the  child  nurses  the  better.  If  there  is  pus  formed  in  a place  in  open 
connection  with  the  lactiferous  ducts,  lactation  must  be  discontinued  in 
order  to  prevent  the  child  from  swallowing  the  pus  together  with  the 
milk.  When  the  abscess  is  healed  and  the  hardness  has  disappeared, 
lactation  may  be  resumed  in  strong  individuals,  but  must  be  closely 
watched.  On  the  reappearance  of  pain,  tenderness,  or  swelling  it 
ought  to  be  instantly  given  up. 

I may  briefly  I’efer  to  other  methods  of  preventing  the  formation  of 
mammary  abscesses.  The  solid  extract  of  phytolacca  is  spi’ead  on  a 
cloth  and  kept  applied  to  the  breast  which  is  the  seat  of  inflammation, 
and  the  fluid  extract  is  given  internally  (HL^x,  t.  i.  d.). 

Quinine  is  much  praised.  Others  recommend  fomentations  of  hot 
vinegar  or  ointments  of  tobacco  and  camphor.  The  iodide-of-lead  and 
iodide-of-potassium  ointment  have  seemed  to  me  to  work  well  in  some 
cases.  To  all  these  there  are  at  least  no  serious  objections.  Not  so  with 
bloodletting,  local  or  general,  or  blistering.  Venesection  entails  an 
unnecessary  Avaste  of  strength.  Leeches  leave  disfiguring  cicatrices  that 
never  disaj^pear.  Blisters  are  painful,  irritate  the  nerves,  disturb  slee]A, 
and  may  even  leave  a mark  on  the  delicate  skin  of  an  organ  the  beauty 
of  Avhich  is  dear  to  most  women.  Blue  ointment,  although  effective  as  a 
resolvent,  is  liable  to  cau.se  .salivation,  and  ought  not  to  be  used  Avhen 
the  same  end  can  be  attained  in  a better  and  safer  Avay  by  compression 
and  iee. 

If  suppuration  is  unavoidable,  it  is  better  to  hasten  it  by  means  of  a 
warm  linseed-meal  jioultice.  When  the  ab.sce.ss  is  formed,  it  should  be 
opened,  but  as  to  the  proper  time  for  doing  so  there  is  a difference 
between  the  different  kinds  of  abscesses.  While  the  subcutaneous 
and  the  subglandular  variety  ought  to  be  opened  as  soon  as  detected, 
it  is  better  to  let  the  glandular  variety  have  time  to  approach  the 
surface. 

The  subcutaneous  variety  is,  as  a rule,  .small,  and  one  moderately 
long  incision  is  all  that  is  nece.s.sary  to  empty  it.  On  account  of  the 
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tension  of  the  skin  over  the  gland  it  will  gape  less  and  form  a less 
visible  cicatriee  if  made  in  the  direction  of  a radius  from  the  uijjple  to 
the  circumference. 

If  the  abscess  is  situated  partly  within  and  partly  without  the  areola, 
the  incision  ought  either  to  be  made  entirely  on  the  areola  or  entirely 
ontside  of  it.  The  reason  of  this  is  that  the  pigmeutation  is  apt  to  follo^^' 


Fig.  106. 


Pigment  of  the  .\reola  following  incisions  (Richardson). 

the  incision,  and  thus  a permanent  irregularity  in  the  extension  of  the 
colored  part  of  the  breast  may  be  left  as  shown  in  Fig.  106.^ 

The  subglandular  absee.«s  is  opened  where  it  points  at  the  circum- 
ference, as  a rule  outward  and  downward.  An  incision  an  inch  or  more 
in  length  must  be  made  parallel  to  the  circumference  of  the  gland,  and 
if  no  counter-opening  is  deemed  nece.s.sarv  a soft-rubber  drainage-tube 
should  be  pn.shed  into  the  depth  of  the  cavity  formed  by  the  ab.sce.s.s. 
A small  .safety-pin  is  jnished  through  the  end  of  the  tube,  so  as  to 
prevent  it  from  being  drawn  too  far  in,  and  a little  pad  of  cotton,  lint, 
or  gauze  is  placed  under  the  iiin  in  order  to  protect  the  skin  from 
jn’essure. 

The  glandular  variety,  as  a rule,  requires  two  or  three  openings  in 
order  to  ensure  good  drainage,  but  they  need  not  be  more  than  half  an 
inch  long. 

In  order  to  avoid  the  lactiferous  ducts  they  ought  to  be  made  in  the 
direction  of  a radius  from  the  nijiple  to  the  circumference.  From  the 
first  opening  a probe  is  carried  as  far  as  jiossible  through  the  ab.sceas, 
and  a new  incision  is  made  by  cutting  down  on  the  end  of  the  probe, 
which  is  left  in  place  to  serve  as  a guide  in  introducing  drains. 

' W.  L.  Ricliardson  : Trims.  Am.  Gyn.  S>c.,  1876,  vol.  i.  p.  165. 
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Tlio  best  drain  is  a bundle  of  horse-hair,  wliich  for  tliis  purpose  is 
Avaslietl  with  soap  and  water  and  disinfected  with  bichloride  of  mercury, 
creolin,  or  carbolic  acid.  The  bundle  is  pulled  through  from  one  open- 
ing to  the  other  by  means  of  a long  blunt  needle  with  a large  eye,  and 
tied  loosely  over  the  breast.  If  horse-hair  is  not  to  be  obtained,  silk 
may  be  substituted.  Soft-rubber  drainage-tubes  may  also  be  used,  but 
they  cause  more  pain  to  insei’t  if  it  is  done  without  an  amesthetic.  The 
drains  are  left  in  as  long  as  there  is  any  discharge.  If  there  is  only 
one  opening,  it  is  best  to  shorten  the  tube  gradually. 

Before  opening  the  abscess  the  skin  is  w'ashed  with  soap  and  water 
and  an  antiseptic  fluid.  The  instruments  are  kept  in  a solution  of  car- 
bolic acid,  and  after  opening  the  abscess  it  is  washed  out  with  a similar 
solution  or  creolin  (2  per  cent.). 

Finally,  the  breast  is  covered  with  large  pledgets  of  absorbent  cotton 
or  prepared  gauze  wrung  out  of  the  disinfectant  fluid.  Outside  of  them 
comes  a layer  of  oil-silk,  oil-muslin,  or  gutta-percha  tissue,  and  at  last 
the  breast-binder,  sufficiently  tightened  to  keep  up  a moderate  pressure. 
The  dressing  is  ehanged  once  a day,  and  at  the  same  time  the  tubes  and 
cavity  are  cleansed  by  injeeting  a little  antiseptic  fluid.  Tonic  remedies, 
especially  quinine  and  iron,  are  given  internally.  By  this  treatment 
even  a large  abscess  heals  in  a week  or  ten  days. 

Some  women  are  so  averse  to  the  use  of  the  knife  that  it  may  be 
hard  to  obtain  their  permission  to  have  recourse  to  it.  The  subcuta- 
neous, and  especially  the  subglandular,  variety  of  abscess  ought  to  be 
opened  without  compromise,  as  there  is  real  danger  of  their  spreading 
far  out  or  penetrating  to  deeper  parts.  As  to  abscesses  situated  in  the 
gland  itself,  it  is  perhaps  not  so  absolutely  ueeessary  to  open  them,  but 
the  patient  ought  to  be  made  to  understand  that  the  process,  if  left 
to  itself,  is  much  longer,  that  the  abscess  acquires  unnecessarily  large 
dimensions,  tlrat  more  of  the  gland  is  destroyed,  that  there  is  more 
danger  of  its  spreading  to  the  subcutaneous  or  subglandular  tissue, 
and — what  will  perhaps  weigh  more  with  her  than  any  other  consid- 
eration— that  the  scar  will  be  more  cons])icuous. 

The  pain  of  the  ineision  may  be  much  lessened  by  the  previous 
injection  of  cocaine,  whereas  the  use  of  Richardson’s  ether  spray  has 
not  seemed  to  me  to  give  any  considerable  relief.  As  the  necessary 
procedures  are  often  quite  painful,  there  may  be  indication  for  the  induc- 
tion of  general  anesthesia.  , 

In  old,  neglected  ca.ses  there  may  be  deeply-situated  abscesses  which 
cannot  be  reached  except  through  a considerable  mass  of  glandular  tissue, 
an  incision  through  which  might  cause  dangerous  hemorrhage.  Under 
these  circumstances  the  best  treatment  is  to  make  an  incision  through 
the  skin,  the  subcutaneous  fat,  and  the  faseia.  When  the  gland  is 
exposed  a pointed  director  is  thrust  into  the  abscess,  and  a slender  pair 
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of  forceps  is  pushed  along  the  groove  of  the  director  until  it  enters  the 
cavity  of  the  abscess.  Then  the  blades  are  forcibly  .separated,  so  as  to 
give  exit  to  the  pus,  and  a drainage-tube  is  introduced  between  the 
blades. 

Congestion  of  the  inaininary  gland  is  treated  by  einjitying  it  and 
applying  even  compression  in  the  way  described. 

If  hard  nodules  remain  after  ma.stitis,  they  are  treated  with  resol- 
vent ointments,  such  as  ung.  hydrargyri  or  ung.  potass,  iodidi.  If  the 
child  is  weaned,  the  iodide  of  i)otash  may  be  administered  internally  at 
the  .same  time.  The  galvanic  current  has  likewise  proved  beneficial. 

Fistulae  will  be  considered  .separately. 


Cold  or  Chronic  Abscess  of  the  Breasts. 

Besides  the  common  acute  absce.sses  described  on  the  preceding  page.s^ 
sometimes  chronic  or  so-called  cold  absce.sses  are  found  in  the  breasts  in 
connection  with  lactation.  They  are  commonly  subglandular.  Some- 
times they  begin  like  an  acute  ab.scess,  but  the  pain  soon  subsides, 
aud  the  swelling  increases  very  slowly  during  three  weeks  to  two 
months.  Sometimes  pain  is  absent  altogether.  Such  ab.sce.sses  inav 
be  tbund  in  otherwise  healthy  women  without  scrofulous  or  tubercu- 
lous eliathesi.s. 

TitEAT.MENT. — If  the  ab.scc.ss  is  large,  several  small  incisions  and 
drainage  are  the  best  treatment.  If  they  are  small,  they  are  laid  open 
i'rom  end  to  end.  In  both  ca.«cs  the  local  use  of  tincture  of  iodine  pro- 
motes their  healing.  Compre.ssion  and  dressing  are  used  as  for  acute 
abscesses. 


Swelling  and  Milk  Retention  in  the  Axilla. 

In  a certain  number  of  ca.ses  I have  seen  a swelling  aj)pear  in  both 
axillaj  of  puerperal  women  which  closely  simulates  an  absce.ss,  but  is 
caused  liy  the  Ibrmatiou  and  retention  of  milk  in  acce.'=.sory  mammary 
tissue  placed  in  this  locality.  These  swellings  are  painful,  tender  to  the 
touch,  covered  with  normal  or  pink  skin,  and  often  divided  in  two  parts 
by  a sulcus.  They  may  show  a di.stiuct  fiuctuatiou,  and  the  first  time 
I observed  the.se  swellings  I came  very  near  jjlunging  a bistoury  into 
them  ; but  by  means  of  a hypodermic  .syringe  I satisfied  my.self  that 
they  contained  only  pure  milk.  In  spite  of  the  mo.st  careful  palpation, 
I have  not  been  able  to  feel  any  connection  between  them  and  the 
mammary  gland. 

When  treated  with  a thick  layer  of  comjiound  iodine  ointment  they 
disappear  in  a few'  days.  I have  never  seen  any  suppurate. 
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Mastitis  op  the  Newborn. 

It  is  not  rai’e  to  see  tlie  mammary  glands  of  newborn  children,  male 
as  well  as  female,  become  hard,  tender,  and  swollen  a few  days  after  the 
birth  of  the  child.  A white  Hnid  can  be  pre.s.sed  out  of  them,  which 
chemically  and  microscopically  is  like  colostrum.*  As  a rule,  this 
swelling  is  easily  .scattered,  but  sometimes  suppuration  intervenes,  and 
the  pus  may  then  jierforate  the  capsule,  spread  under  the  skin,  and 
cause  considerable  tlestruction  of  the  connective  tissue.  Under  these 
circumstances  the  inflammation  may  be  accompanied  by  high  fever 
and  great  prostration,  and  may  even  end  fatally. 

Treat.mext. — As  a rule,  a linseed-meal  poultice  covered  with  oil- 
silk  and  a bandage  round  the  chest  produces  resorption  in  a few  clays. 
If  pus  is  formed,  the  abscess  should  be  opened  with  a lancet,  washed 
out,  and  dressed  with  carbolized  water  or  creolin  (1  per  cent.).  If 
there  is  diffu.se  celluliti.s,  several  incisions,  drainage,  and  removal  of 
dead  connective  tissue  may  be  necessary.  At  the  same  time,  the  patient 
should  have  a teaspoonful  of  a mixture  of  one  pgirt  of  brandy  with 
three  parts  of  water  and  a little  sugar  every  one  or  two  hours,  and  one 
grain  of  quinine  three  times  a day. 


Fistula  op  the  Breasts. 

There  are  two  kinds  of  fistulie  of  the  breasts : one  is  simply  a rem- 
nant of  an  ab.sce.ss  Avhich  has  not  closed,  and  is  mo.stly  found  in  the 
gland  or  behind  it,  rarely  under  the  skin.  The  other  is  a milk  fi.stula, 
a fistulous  tract  leading  from  the  skin  to  a lactiferous  duct.  These  may 
likewise  have  originated  as  a common  abscess  which  has  corroded  a 
lactiferous  duct,  but  they  may  also  result  from  a wound  by  which  such 
a duct  was  severed,  which  wound  is  kept  ojien  by  the  continual  flow  of 
milk  through  the  artificial  aperture.  The  fluid  that  comes  from  .such  a 
fi.stula  may  be  pure  milk  or  milk  more  or  le.ss  mixed  with  pus.  Such 
old  fi.stulous  tracts  may  constitute  a .serious  drain  on  the  constitution 
and  cau.se  tuberculo.sis  of  the  lungs. 

TuEATjrEXT. — If  the  j)atient  nurses,  she  should,  if  possible,  wean 
the  child.  Sometimes  compression  will  cause  the  closure  of  the  fistula  ; 
in  other  cases  this  is  obtained  by  means  of  a.stringent  and  irritant 
injections,  c.specially  tincture  of  iodine  undiluted  or  nitrate  of  silver  (2 
per  cent.),  used  in  small  quantities  twice  a week,  or  carbolic  acid  (2 
])cr  cent.),  used  daily  in  large  quantity.  Jacobus-  ])i’ai.scs  Villate’s  solu- 
tion (R.  Sulphate  of  copper,  sulphate  of  lead,  aci,  1 5 parts ; sol.  subacetate 

' Filatow:  Caiirnlbl.f.  Gijnak  , 1879,  vol.  iii.  p.  374;  Opitz:  Ibid.,  1882,  vol.  vi.  p.  170. 

’ Lnc.  cil.,  p.  1206. 
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of  lead  30  parts;  vinegar  200  parts'),  mixed  with  two  parts  of  water, 
or  still  more  Labarracpie’s  solution  (Liq.  sodas  chlorinatse,  U.  S.),  one 
part  to  eight  or  ten  of  water,  used  tw'o  or  three  times  a day.  In 
desperate  cases  it  may  become  necessary  to  split  the  whole  breast,  or  at 
least  to  make  more  or  less  large  incisions  combined  with  curetting  by 
means  of  Simon’s  sharp  scoop. 

' Bartholow:  Materia  Medica,  6th  ed.,  1888,  p.  302. 


THE  ETIOLOGY  OF  PUERPERAL  FEVER. 

By  HAROLD  C.  ERNST,  A.  M.,  M.  D., 

Boston. 


In  coii.siclering  the  cause  of  such  a disease  as  “ puerperal  fever,  so 
called,  it  is  utterly  impossible  at  the  present  day  to  get  a proper  grasp 
of  its  meaning  and  true  nature  if  all  the  recent  investigations  into  the 
nature  of  infectious  diseases  are  not  considered  at  the  same  time. 

The  problem  before  us  is  to  .study  and  to  understand,  as  far  as  is  pos- 
sible, what  is  the  cause  and  nature  of  those  acute  febrile  and  inflamma- 
tory processes  following  childbirth  and  occasionally  coincident  with  it. 

Are  these  changes — more,  often  seen  in  places  where  there  are  collec- 
tions of  parturient  women,  but  not  by  any  means  confined  to  such 
localitie.s — are  these  changes  due  to  a morbific  princijde  generated  within 
the  victim  herself,  or  does  the  virus  come  from  without  ? And  how  is 
it,  if  the  first  be  true,  that  some  women  are  affected  and  others  not  ? 
If  the  second  hypothesis  be  the  right  one,  what  are  the  circumstances 
governing  the  entrance  and  distribution  of  the  virus  into  the  human 
body,  and  what  is  the  nature  of  that  virus? 

lu  order  to  obtain  a more  complete  understanding  of  the  ideas  to  be 
expressed  in  this  paper,  a summary  of  the  position  it  is  desired  to  sup- 
port will  be  iLseful,  aewmpanied  by  a discu.ssion  of  the  various  theories 
in  regard  to  the  processes  under  eonsideration  that  have  been  held  very 
generally,  and  are  held  t(j-day,  by  a certain  proportion  of  medical  ]irac- 
titioners. 

In  the  light  of  the  revelations  of  modern  .science  it  seems  possible  to 
make  the  following  statements,  and  to  support  them  by  evidence  as  con- 
clusive as  can  be  brought  to  bear  upon  medical  subjects : 1.  Puerperal 
fever,  so  called,  is  not,  contrary  to  the  opinion  so  widely  held  at  one 
time,  more  e.specially  on  the  continent  of  Europe,  a specific  disease 
peculiar  to  women  in  the  lying-in  condition.  It  is  allied  to,  and  in 
fact  is  exactly  similar  to,  any  other  of  the  septicaemie  or  pysemic  con- 
ditions with  which  medical  men  have  to  deal,  and  which  arise  more 
commonly  in  connection  with  surgical  affections,  and  are  sometimes  said 
to  occur  “ idiopathically.”  2.  The  disea.se  is  not  in  any  sense  “specific.” 
It  is  due  to  the  activity  of  the  lower  forms  of  life  imiluded  under  the 
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gc*iioi-al  head  of  “ micro-orgaiiism« and  there  are  a number  oi‘  these 
nucro-organisms  whieh,  introdneed  into  the  body  under  favorable  eon- 
ditions,  may  give  rise  to  symptoms  to  be  elassed  under  the  general  head 
we  are  considering.  3.  The  cause  of  these  symptoms  is  never  devel- 
oped in  the  body  of  the  affoeted  woman.  The  normal  eoiu-se  is  recov- 
ery without  disturbance  of  the  animal  economy,  and  any  variation 
from  this  course  imrst  be  a.scribed  to  the  introduction  of  some  powei-ful 
flisturbing  inUnenee  from  without.  4.  It  does -not  neces,surily  require 
the  growth  of  micro-organisms  within  the  body  to  produce  this  result, 
although  this  is  almo.st  invariably  the  case ; but  the  introduction  of  the 
products  of  this  growth — the  ptomaines  or  the  leucomaines — may  jiro- 
duce  the  changes  to  be  observeil,  although  these  ])rodncts  do  not  and 
cannot  oixair  without  the  pi'cvious  growth  of  the  organisms  which  give 
ri.se  to  them  ; so  that  the  symptoms  may  be  due  to  a double  cau.se  : the 
grmvth  of  the  bacteria  and  the  overwhelming  of  the  .system  by  their 
numbers,  or  the  toxic  effect  of  the  alkaloids  produced  in  the  course  of 
their  growth ; and  the.se  two  iiiHuences  may  act  independently  or 
together,  b.  As  a corollary  it  follows  that  if  the  morbific  principle 
be  kept  out  of  the  body,  no  di.stnrbing  reaction  will  occur ; that  the 
channel  of  entrance  is  mo.st  commonly  through  the  genital  tract ; 
and  that  the  carrying  agent  is  un(|ue.stionably  very  commonly  the 
infected  hands  or  in.strnments,  introduced  wantonly  or  of  necessitv 
into  the  vagina  or  uterus  at  a most  receptive  stage  of  their  existence. 
There  is  not  miu^h  of  the  my.sterious  in  the  matter,  and  no  necessitv 
for  supposing  the  intervention  of  an  angry  Providence  in  order  to 
avoid  the  conscipicnces  of  individual  responsibility.  The  attendants 
are  usually  the  ones  responsible  for  the  occurrence  of  the  untoward 
.symptoms. 

These  opinions  are  wi<lely  di.'^tinct  from,  atxl  opposed  to,  those  held 
not  .so  very  long  ago  by  many  of  the  mo.st  iiromiiu'ut  obstetricians  of 
the  day  ; but  that  they  are  the  legitimate  conclusions  from  all  the  work 
done  u])on  etiological  ,>;cicncc' — ('specially  in  the  last  ten  years — .seems 
to  be  ('jusy  of  jn-oof.  Certain  things  mu.st  be  takc'n  by  analogy,  and 
the  analogies  and  proofs  in  this  ca.se  an*  so  numerous  and  convincing 
that  doid)t  a|>p('ars  to  be  inqmssible. 

Puerperal  fever  has  bcH'ii  known  from  the  earliest  times  of  historical 
medicine;  that  is  to  say,  the  am'ient  authorities  .s])cak  of  the  liability 
of  the  lying-in  woman  to  disea.se  and  death  of  the  nature  of  blood- 
])oisoning.  The  rc'al  history  of  the  (lisea,se,  together  M’ith  the  discus- 
sion upon  its  nature  and  cau.ses,  began  less  than  a century  ago,  when 
the  occurrence  of  the  e]ndemics  in  lying-in  ho.s]>itals  in  England  and 
upon  the  continent  of  Europe  attracted  attention  to  it  and  gave  rise  to 
the  discm.ssions  which  are  hardly  ended  to-day.  To  the  English  observ- 
ers is  due  the  credit  of  having  first  (ome  to  .something  of  a realizing 
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sense  of  tlie  true  nature  of  the  affection,  so  far  as  its  infectious  proper- 
ties are  concerned,  whilst  upon  the  Continent,  more  esp(‘cially  in  ranee, 
the  possibility  of  its  direct  oominnnication  to  a lying-in  woman  by  a 
human  agency  was  denied  long  after  the  accumulation  of  clinical  facts 
would  seem  to  have  rendered  such  doubt  impossible.  I hat  the  nature, 
of  the  affection  was  understood  in  this  country  hall  a century  ago  is 
ver\^  well  shown  bv  the  vigorous  and  convincing  paper  ol  our  own  Dr. 
Holmes  upon  The  Contagiou,me>sti  of  Paerpe ml  Fever,  hrst  published  in 
1843.  From  the  clinical  side  the  arguments  brought  forward  and  the 
authorities  quoted  in  this  paper  furnish  an  overwhelming  mass  of  evi- 
dence in  favor  of  the  infectious  natiu’e  of  the  disease,  and  yet  it  "was 
unconvincing  to  some  of  those  who  should  have  been  best  in  a position 
to  see  the  truth.  As  now  published,^  the  headings  of  this  paper  .stand 
thus:  “The  point  at  issue — the  affirmative:  the  disca.se  known  as 
puerperal  fever  is  so  far  contagious  as  to  be  frcfpiently  carried  from 
patient  to  patient  by  physicians  and  nur-ses.”^  The  negative:  “The 
resnlt  of  the  whole  discussion  will,  I trust,  serve  not  only  to  exalt  your 
views  of  the  value  and  dignity  of  our  j^rofession,  but  to  dive.st  your 
minds  of  the  overpt)wering  dread  that  you  can  ever  become,  especially 
to  woman  under  the  extremely  interesting  circumstances  of  gestation 
and  parturition,  the  minister  of  evil — that  you  can  ever  ci>nvey,  in  any 
possible  manner,  a horrible  virus  so  destructive  in  its  effects  and  so 
mysterious  in  its  operations  as  that  attributed  to  puerperal  fever,”  ^ 
“ in  the  propagation  of  which  they  have  no  more  to  do  than  with  the 
propagation  of  cholera  from  .Tessore  to  San  Francisco  and  from  Mauri- 
tius to  St.  Petersburg.”^  “T  arrived  at  that  certainty  in  the  matter 
that  I could  venture  to  foretell  what  women  would  be  affected  with  the 
disease  iqion  hearing  by  what  midwife  they  were  to  be  delivered  or  by 
what  nurse  they  were  to  be  attended  during  their  lying-in  ; and  almost 
in  every  in.stance  my  predictions  were  verified.”'^  “A  certain  number 
of  deaths  is  caused  every  year  by  the  contagion  of  ])uerperal  fever 
communicated  by  the  unnses  and  the  medical  attendants.”®  “Boards 
of  health,  if  such  exist,  or  without  them  the  medical  institutions  of  a 
country,  should  have  the  power  of  coercing  or  of  inflicting  .some  kind 
of  punishment  on  those  who  reckle,ssly  go  from  ca.ses  of  puerperal 
fever  to  parturient  or  ^mcrperal  females  without  due  preeautions,  and 
who,  having  been  shown  the  risk,  ci'iminally  encounter  it,  and  convev 
pestilence  and  death  to  the  persons  they  are  employed  to  aid  in  the 
mo.st  intere.sting  and  suffering  period  of  female  e.xistence.”^  “We 


Collected  Work»,  1888,  Houghton,  Mifflin  & Co.,  volume  of  “Medical  iis.says.” 

’ O.  W.  Holmes.  1848.  t p.-of.  Hodge,  1852. 

Prof.  Meigs,  1854.  s Gordon,  1795. 

" harr  in  Fiflk  Annual  Report  of  Ref/istrar-Oener<d  of  Enr/land,  1843. 

’ Citplan/l’K  Medical  Dictionary,  art.  “ Puerper.il  States  and  Diseases.’’  1852. 
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conceive  it  unnecessary  to  go  into  detail  to  prove  the  contagious  nature 
of  the  disease,  as  there  are  few  if  any  American  practitiouere  who  do 
not  believe  in  this  doctrine.”^ 

This,  then,  was  the  position  of  things  forty  years  ago  : the  majority 
of  clinical  observers  insisting  upon  the  essential  infectious  nature  of 
the  disease,  whilst  some  of  the  most  eminent  teachers  of  the  day  were 
opposing  these  assertions  in  words  to  which  their  positions  and  experi- 
ence wt)uld  naturally  lend  added  weight  and  po^ver,  So  far  were  these 
gentlemen  carried  that  they  were  able  to  see  nothing  in  the  experience 
of  Dr.  Rutter,  a contemporary  of  theirs,  and  wliich  may  be  found  in 
The  Quarterly  Summary  of  the  Transactions  of  the  Collef/e  of  Physi- 
cians of  Philadelphia,  for  May,  June,  and  Jnly,  1842.  Here,  Dr. 
Condie  spoke  of  the  prevalence  of  puerperal  fever  of  a peculiarly 
insidious  and  malignant  type:  “In  the  jiractice  of  one  gentleman, 
extensively  engaged  as  an  obstetrician,  nearly  every  female  he  has 
attended  in  confinement  during  several  weeks  past,  within  the  above 
limits  (the  southern  section  and  neighboring  districts),  had  been  attacked 
by  the  fever and  Dr.  Rutter,  the  practitioner  referred  to,  .said  that 
after  the  occurrence  of  a number  of  cases  of  the  disease  in  his  practice 
he  had  left,  the  city  and  had  remaine<l  absent  for  a week,  but  on  return- 
ing, no  article  of  clothing  he  then  wore  having  been  used  by  him 
before,  one  of  the  very  fii*st  ca.ses  of  parturition  he  attended  wiis  fol- 
lowed by  an  attack  of  the  fever  and  terminated  fatally.  He  cannot 
readily,  therefore,  believe  in  the  transmi.ssion  of  the  disea.se  from 
female  to  female  in  the  person  or  clothes  of  a jihysician.  This  was 
on  May  3,  1842,  and  in  a later  letter''^  he  sj)caks  of  his  experience  of 
the  disea.se,  now  numbering  nearly  seventy  cases,  all  of  which  have 
occurred  within  le.ss  than  a twelvemonth  pa.st,  and  yet  he  could  say, 
as  quoted  above,  that  he  “cannot  readily  believe  in  the  transmission 
of  the  disea.«e  from  female  to  female  in  the  jicrson  or  clothes  of  a 
physician.”  To  us,  at  this  distance  of  time,  the  explanation  of  the 
occurrence  in  a single  individual’s  ju'actice  of  .so  great  a number  of 
ca.ses  seems  difficult  to  find,  although  modern  ideas  would  certainly  not 
permit  the  plea  of  a “ coincidence  ” to  be  offered.  But  the  complete 
hi, story  of  the  circumstances  of  the  ca.se  is  not  given  here,  and  when 
it  is  known  the  occurrences  become  easy  to  understand. 

Dr.  Rutter  was  suffering,  during  all  this  time,  from  an  ozaena 
acquired  from  a neglected  ]nistule  following  inoculation  iqion  the  index 
finger,  and  unque.stionably  carried  the  source  of  the  inoculation  of  his 
patients  with  him.  This  source  being  unrecognized,  all  the  changes 
of  clothing  or  absences  from  the  city  he  cho.se  to  go  through  with 
would  do  no  good  whatever. 

This  in.stance  is  spoken  of  at  length  as  being  one  of  the  mo.st  strik- 

* Dr.  Lee,  in  additions  to  article  last  cited.  * Med.  Exam.,  Dec.  10,  1842. 
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Ing  and  celebrated,  but  many  others  ai’c  recorded  where  puerperal  affec- 
tions have  followed  the  path  of  single  individuals  from  childbed  to 
childbed,  whilst  no  doubt  hundreds  more  have  occurred  which  have 
never  been  put  in  print. 

AVhen  the  evidence  that  has  been  accumulated  upon  this  point  is 
summarizetl  and  reviewed,  and  fails  to  carry  conviction  that,  clinically 
speaking,  puerperal  fever  is  communicable  to  the  patient  by  physi- 
cians or  nui’ses,  the  state  of  mind  refusing  such  evidence  can  only  be 
compared  to  that  in  AVatson’s  simile:  “A  man  might  say,  ‘I  was  in 
the  battle  of  Waterloo,  and  saw  many  men  ai’ound  me  fall  down  and 
die,  and  it  was  said  that  they  v-ere  struck  down  by  musket-balls ; but 
I know  better  than  that,  for  I was  there  all  the  time,  and  so  were  many 
of  my  friends,  and  we  Avere  never  hit  by  any  musket-balls.  Musket- 
balls,  therefore,  could  not  have  been  the  cause  of  the  deaths  Ave  Avit- 
nessed.’  And  if,  like  contagion,  they  Avere  not  palpable  to  the  senses, 
such  a person  might  go  on  to  affirm  that  there  existed  no  proof  of 
there  being  any  such  things  as  musket-balls.” 

Evidence  like  that  given  above,  derived  from  the  collection  of 
observed  and  recorded  facts,  Avas  all  that  could  be  offered  at  the  time 
to  shoAv  Avhat  the  true  natui’e  and  cause  of  puerperal  fever  might  be. 
The  exact  methods  of  modern  research  Avere  then  unattainable : the 
microscope  Avas  in  existence,  to  be  sure,  but  its  form  and  poAver  Avere 
absolutely  unadapted  to  the  researches  that  have  since  been  conducted 
by  its  aid. 

The  very  idea  of  the  activity  of  the  micro-organisms  as  factors  in 
disease  Avas  scouted  by  most  observers,  and  the  theory  of  spontaneous 
generation  had  not  yet  receiA^ed  its  deathbloAvs.  The  rough  form  of 
inve.stigation — the  inoculation  of  morbid  materials  into  healthy  animals 
— had  been  practised  to  a certain  extent,  and  to  experiments  of  this 
nature  by  SemmehA’eis  in  1847  are  OAAung  the  fimt  real  steps  in  the 
knoAvledge  of  puerjAeral  fever  and  its  connection  Avith  other  foi’ms  of 
septicaemia  and  pyaemia. 

By  using  the  term  “ rough  form  of  in\’estigation  ” it  is  not  meant  to 
detract  from  tlie  value  of  such  investigations  or  to  lessen  the  credit  to 
the  observers  Avho  employed  them.  The  desire  is  merely  to  emphasize 
the  difference  bet\A^een  the  means  for  close  observation  at  that  time  and 
tliose  at  the  command  of  all  scientists  aa'Iio  choo.se  to  employ  them 
to-day.  The  develojjment  of  these  means  is  of  such  recent  date  that 
it  is  hardly  ten  years  since  they  AA^ere  used  at  all,  and  le.ss  than  Aa'C 
since  their  employment  became  general ; and  yet  it  is  to  these  methods 
and  iastruments  that  Ave  OAve  the  bases  of  the  assertions  forming  the 
theories  given  in  this  paper. 

Just  ten  yeare  ago  the  researches  into  the  nature  of  the  sciatic  ]wison 
had  readied  such  a point  only  that  a cautious  observer  used  such  Avords 
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as  tlie.se  in  stating  his  views  ujion  tlie  nature  of  puerjieral  fever  : “As 
to  the  prcei.se  eharaeter  of  the  .septic  poison,  althongli  of  late  much  has 
been  said  about  it,  and  there  is  good  rea.son  to  believe  that  further 
re.seareh  may  throw  light  on  this  ob.scure  subject,  too  little  is  knoAvn 
to  Justify  any  positive  .statement.  M'ith  regard  to  the  influence  of  the 
minute  organisms  known  as  bacteria  this  is  especially  the  ea.se.  Hei- 
berg has  ])roved  that  they  may  be  traced,  in  most  eases  of  puerperal 
septietemia,  jiassing  through  the  veins  and  lynijihaties,  and  that  they 
are  found  in  various  organ.s  and  pathological  jiroduets  ; but  whether 
thc'y  themselves  form  the  septic  matter  or  carry  it,  or  whether  they  are 
mere  accidental  concomitants  of  the  pyiemic  procc.s.s,  it  is  impos.sible, 
in  the  jiresent  state  of  our  knowledge,  to  state,  and  I therefore  prefer 
to  dwell  on  that  part  of  the  subject  wdiich  is  of  clinical  importance, 
rather  than  enter  into  speculative  theories  which  to-morrow  may  jirove 
valuele.ss.”  * That  “ to-morrow  ” — proving  the  valueless  weight  of  the 
importance  attached  to  the  micro-organisms  iis  factors  in  the  production 
of  discasi' — has  never  come ; but,  on  the  other  hand,  since  that  time 
there  has  been  almost  daily  evidence  jiut  forward  in  sujijiort  of  the 
mo.st  advanced  claims  at  first  made  for  the  etiological  jirojierties  of 
the.se  minute  forms  of  life. 

The  rea.sons  for  this  extremely  rapid  advance  in  our  knowledge  of 
the  life-history  and  ]iathologieal  proj)erties  of  the  micro-organisms  are 
not  difficult  of  comprehension  if  one  knows  the  facts,  and  lie  in  the 
application  to  .scientific  investigation  of  three  means  of  study,  first 
Avorked  out  aiid  systematized,  so  that  the  scientific  world  might  use 

them,  by  that  master  of  close  reasoning  and  j)ainstaking  research, 
Robert  Koch,  now  of  Berlin.  These  three  means  of  study  Avere : in 
the  first  place,  the  application  of  aniline  dyes  to  hi.stological  method.s. 
As  soon  as  these  dyes  were  list'd  in  comraeree,  it  Avas  found  that  they 
Avould  be  of  value  in  the  .study  of  minute  anatomy,  for  the  rea.son  that 
they  had  an  e.special  poAA'er  of  deejily  staining  cell-nuclei  and  bacteria, 
leaving  other  portions  of  the  tissue  unstained,  or  else  being  easily 
removed  from  tho.se  tissues  ujion  the  emjiloyment  of  simjile  decolor- 
izing agents.  This  property,  |)o.s.sessed  by  most  of  these  aniline  colors, 
Avas  of  the  greatest  imjiortance,  of  course,  because  micro-organisms  are 
so  .small  that,  being  for  the  most  part  without  pigment,  they  are  exceed- 
ingly difficult  of  detection  unle.ss  aspecially  stained;  and  a method  of 
special  .staining,  generally  a]i]flicable,  had  been  wanting  u])  to  the  time 
of  the  introduction  of  the.se  ])rodncts  of  coal-tar  distillation.  This, 

then,  Avas  the  fir.st  step — the  .staining  of  bacteria  Avith  aniline  dyes.  The 
second  aa'Us  of  equal  importance,  and  consisted  in  the  succe.ssful  apjili- 
eation  to  the  construction  of  the  micro.scope  of  certain  laAvs  of  optics, 
the  introduction  of  the  homogeneous  immersion  lens  Avith  its  Avide- 

* Playfair’s  Midwifery,  ed.  1878,  p.  581. 
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angled  aperture  and  its  straight  rays  from  the  object  thiough  the 
immersion  medium  and  objective  to  the  eye,  and  the  use  of  Abbe  s 
sub-stage  illuminating  apparatus,  this  consisting  of  a series  of  lenses, 
flat  on  top,  convex  beneath,  plaeed  between  the  mirror  and  the  object, 
and  throwing  a flood  of  light  upon  the  field  of  vision  from  below. 
This  flood  of  light  serves  to  drown  out  the  faintly-stained  structure- 
picture  almost  entirely,  leaving  to  be  seen  only  the  deeply-stained  cell- 
nuclei  and  bacteria ; and  this  result  is  of  the  greatest  possible  value, 
because  it  often  happens,  where  but  few  bacteria  are  present,  that  they 
are  obscured  by  the  details  and  lines  of  the  strnctiu'es  containing  them, 
whereas  they  come  at  once  and  distinctly  into  view  when  measures  are 
taken  for  drowning  out  the  structure-picture  and  leaving  onl}'  the 
color-picture  of  the  field  of  vision. 

These  methods  were  applicable  to  the  simple  discovery  of  the  pre.s- 
ence  of  bacteria,  if  present ; but  much  more  was  necessary  before  a 
knowledge  of  their  action  in  regard  to  the  processes  in  which  they 
were  found  could  be  obtained,  and  a surer  means  of  their  study  outside 
of  the  body  needed  to  be  disc;overed.  The  suggestion  of  such  a means 
formed  the  third  great  step  : this  is  due  solely  to  Koch’s  genius,  and 
consists  in  the  methods  of  isolation  and  pure-cultivation  in  solid  nutri- 
ent media  so  widely  employed  to-day.  Xot  that  there  had  not  been 
pure-cultures  obtained  before ; but  these  had  all  been  in  fluid  media, 
and  the  intimate  mixture  and  changing  positions  of  the  organisms  con- 
tained in  these  fluid  media  made  it  utterly  impossible  to  diflerentiate 
species  unless  there  was  a marked  difference  in  form.  This  imjiossi- 
hility  of  differentiation  was  the  reason  that  the  term  “ rai('rococcus  of 
pus”  was  used  so  long;  and  the  investigation  of  pus  by  the  method 
of  examination  in  solid  culture-media  is  the  reason  for  the  disuse  of 
this  term,  and  the  acquisition  of  the  knowledge  that  there  are  so  many 
varieties  of  pyogenic  micrococci  with  veiw  .similar  morphological  prop- 
erties, but  di.stinctly  different  pathogenic  jiowers.  Therefore  it  is  that 
by  reason  of  these  three  advances  in  methods  of  scientific  research — 
aniline  dye.s,  improved  lenses  and  illumination,  and  solid  culture-media 
— our  whole  knowledge  of  the  place  of  the  micro-organisms  in  disease 
has  become  developed  and  assured  ; aiid  with  that  knowledge  our  coti- 
ception  of  pysemia  and  sejdicsemia  and  allied  proces.ses  has  nece.ssarilv 
undergone  a coinjdetc  change.  The  place  of  bacteria  in  the  production 
of  di.sca.se  is  to-day  unquestioned,  and  more  especially  in  connection 
with  these  very  processes  of  sejiticaemia  and  jiyiemia  : in  regard  to 
them  there  is  but  the  one  opinion,  that  they  are  essentiallv  “ bacterial  ” 
di.sease.s,  produced  by  the  activity  of  these  low  forms  of  life,  and  the 
direc:t  re.sult  of  that  activity  occurring  in  the  body,  or  of  its  products 
resulting  from  their  growth  in  or  out  of  the  body. 

As  a necessary  preliminary  to  the  belief  in  the  a.ssertion  that  bac- 
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teria  are  tlie  causes  of  the  diseases  in  wliieli  they  are  found,  it  would 
be  necessary  to  show  that  the  human  body  does  not,  in  healtli,  contain 
any  of  the  lower  forms  of  life  that  are  in  question.  This  has  been 
done  again  and  again,  and  under  properly  conducted  experiments  it 
has  always  been  found  that  the  internal  animal  economy  is  absolutely 
free  from  any  forms  of  life  that  the  means  at  our  command  will  enable 
us  to  detect.  The  skin  and  mucous  membranes  are  at  all  times,  in 
health  and  disea.se,  covered  with  various  forms  of  organic  life  that  are 
revealed  to  us  by  staining,  microseoj)ic  examination,  or  culture-methods, 
but  the  internal  organs  not. 

In  health  the  blood  contains  no  bacteria  of  any  kind,  and  the  same 
is  to  be  .said  of  the  liver,  spleen,  kidneys,  mu.scular  tissue,  etc.  In 
disease,  however,  the  condition  of  things  is  very  different,  and  in  this 
case  bacteria  of  many  kinds  are  found  in  the  lesions  occurring  in  the 
course  of  the  affection  under  considcratiejn,  and  more  especially  and 
frequently  in  the  acute  febrile  processes  exercising  a general  influence 
over  the  animal  economy.  Here,  then,  is  the  que.stion  ; In  pyEemia 
and  septicaemia  are  always  found  bacteila — are  these  bacteria  the  cause 
of  the  disea.se  or  not?  The  older  definitions — and  not  so  verv  old — 
of  these  two  affections  are  as  follows  : “Pi/cemia.  Purulent  contami- 
nation of  the  blood,  producing  marked  depression  of  the  vital  powers, 
the  formation  of  ab.<ces.ses  in  various  regions  of  the  body,  etc.,  consti- 
tuting the  Pidflie.'ii.'i  .sea  iujedio  piirulenta — Purulent  eontaviination 
diafhc.'iis,  Purulent  infection.  It  is  suppo.sed  by  .some  to  bo  due  to  sup- 
purative cajiillarv  ])hlcbitis  ; by  others,  to  coagulation  of  the  vitiated 
blood  in  the  ve.ssels — the  veins  e.s])ccially — or  the  heart,  and  to  the 
inflamnuition  and  suppuration  developed  by  the  clots  when  detached 
and  carried  into  tlie  ca|)illaries  of  other  parts.”  * “ Septiceemia.  Putrid 
infection.  A morbid  condition  of  the  blood  produced  by  septic  or 
putrid  matter.-^ — animal  poi.sons  esjK'cially — the  inhalation  of  foul  air 
or  septic  ga.ses.  It  resembles  pyajmia  in  its  .symptoms:  the  latter  miiy 
be  rcgardc'd,  however,  as  a purulent  infection ; sej)tici3emia  as  a jmtrid 
infection.”^  This  .shows  the  broad  di.stinetions  and  similarities  between 
the  two  proce.sses  at  the  time  of  the  beginning  of  bacteriological  re- 
searches as  at  ]ire.sent  condiieted,  and  offers  as  clear  an  idea  of  the  state 
of  medical  opinion  as  could  Avell  be  given.  The  great  change  in  the 
ideas  held  to-day  is  unque.stionably  the  result  of  work  done  within 
fifteen  years,  and  the  S])ceial  beginning  was  marked  by  the  ])ublicjition 
of  Koch’s  work  on  Wundinfektionskrankheiten.  Here  the  problem 
was  fii*st  clearly  stated,  and  the  fact  made  jiatent,  that  these  terms 
(septicaemia  and  pyjemia)  cannot  be  held  to  have  any  .significance  what- 
ever as  indicating  sjjecific  di.sea.ses,  but  that  they  must  be  considered  as 
words  u.sed  for  convenience  to  denote  clinical  symptoms  somcwlnit 


* Dunglison’s  Med.  Did.,  eel.  1874. 
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allied.  It  is  not  necessary,  therefore,  to  discard  them  at  once  and  for 
good  ; but  it  is  of  great  importance  to  remember  that  their  meaning  is 
oidv  clinical,  and  that  the  .symptoms  indicated  by  them  are  the  result 
of  many  causes  acting  se])arately  or  together ; that  is  to  say,  that  the 
symptoms  are  produced  by  one  or  more  varieties  of  bacteria  acting 
together  or  separately,  and  that  a scientific  nomenclature  to-day 
recpiires  that  the  cause  of  the  .symptoms  observed  in  the  individual 
ca.se  shall  be  called  by  the  name  of  the  bacterium  or  bacteria  active 
in  producing  them.  Pyaemia  does  not  arise  from  the  entrance  of  jjus 
into  the  blood-veins,  and  .septicfemia  is  not  ])utix‘faction  of  the  living 
blood. 

For  a long  time  pyaemia  wa-s  distinguished  from  septicaemia  by  the 
occurrence  of  metastatic  deposits  in  the  former  and  their  absence  in  the 
latter.  But  since  it  has  been  established  that  even  in  such  cases  as  had 
previously  been  described  as  septicaemia  isolated  microscopic  metastatic 
deposits  are  not  infrequently  present,  and  that  the  two  processes  cannot 
be  definitely  separated  in  this  way,  some  authors  have  preferred  to  des- 
ignate as  septicaemia  the  disease  brought  about  by  absorption  of  dis- 
solved putrid  poison,  and  to  call  all  the  other  morbid  |)rocesses  connected 
with  the  development  of  microscopic  organisms  pyaemic  processes. 
Hirch-Hirschfeld,‘  for  example,  .separated  pyaemia  from  septicaemia  in 
this  way.  He  understood  by  the  term  “ septicaemia”  a di.sea.se origina- 
ting in  alterations  of  the  blood,  which  alterations  were  a consequence 
of  the  absorption  of  the  products  of  putrefaction.  On  the  other  hand, 
he  defined  pyaemia  as  a “ general  infection,”  which  proceeds  from  the 
surface  of  wounds  or  from  the  forms  of  a primary  suppurative  inflam- 
mation probably  evoked  by  specific  organisms  and  different  from  the 
putrid  infection.  Cohnheim  ^ also  identified  septicaemia  with  putrid 
infection,  and  attributed  it  to  the  entrance  of  a putrid  poison  in  solution 
into  the  fluids  of  the  body.  Davaiue  adhered,  on  the  other  hand,  to 
the  older  distinction  between  pyaemia  and  septicaemia,  and  included 
under  the  latter  term  all  those  cases  in  which  po.st-mortem  examination 
shows  no  metastaitic  deposits,  although  in  both  cases  he  considered  the 
co-operation  of  specific  organisms  as  proven. 

In  order  to  ju.stif\^  the  a.s.sertion  that  such  di.seases  as  pyaemia  and 
septicaemia  are  produced  by  living  organisms,  and  not  dead  matter,  and 
thait  the.se  organisms  are  introduced  from  without,  and  do  ncjt  develoja 
de  novo  in  the  living  tis.snes  in  which  they  are  found,  a line  of  rea.son- 
ing  and  experimentation  somewluit  as  follows  is  nece.ssarv  : 

1.  Bacteria  must  be  proved  not  to  occur  in  the  headthy  animal 
tis.sue. 

2.  The  methods  of  introduction  of  the  micro-organism  into  the  body 

' Lehrbiich  der  Pathnlnfliadien  Avntomir.,  Ticipzia:,  1870,  p.  1224. 

’ Vorleimnf/en.  iiher  Patholnriic,  Berlin,  1 877,  S.  409. 
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must  be  shown,  and  their  etiolojiical  relationship  to  tlie  ])roc.esses  aetx)in- 
])anying  their  ])rcsence  innst  be  proved. 

3.  These  microHjrganisms  must  be  proved  not  to  be  eapable  of  self- 
produetion;  that  is  to  say,  that  the  old  doetrine  of  omom  ceUula  e celMa 
must  be  reafiirinod,  and  supported  by  evidence  obtained  from  the  nu)d- 
eni  exac't  methods  of  research. 

1.  The  first  (jiiestion  is  settleil  by  an  enormous  number  oi’  experi- 
ments j and  it  is  known  that  in  health  no  miei'o-organisms  are  found 
in  the  tissues  of  the  ainnial  bodv.  ()b.<ervation  of  blood  and  ortrans, 
every  known  ))reeantion  against  the  accidental  introduction  of  baciteriu 
being  taken,  have  shown  repeatedly  the  truth  of  this  fact ; so  that  its 
acceptance  is  perfectly  justifiable  upon  the  evidence  presented. 

2.  Therefore  it  is  but  a truism  to  say  that,  the  ]irescnce  of  bacteria 
being  coincident  with  di.sease,  they  must  have  some  relation  to  it,  and 
that  that  relationship  may  be  an  active  or  a passive  one.  And  this  is, 
of  course,  the  especial  2)oint  upon  which  so  much  difference  of  opinion 
has  been  expr(‘.ssed,  as  to  whether  this  relationship  is  one  of  cause  or 
simj)ly  one  of  accompanimeivt  of  the  pathological  proce.<s.  In  the  lirst 
place,  what  arc  the  probabilities?  All  cdinical  exjierience,  ])roj)erly 
interpreted,  shows,  as  has  been  stated  before,  that  certain  affections 
(Tissed  under  the  heads  of  pya?mia  and  .se])ti<wmia  are  infections;  that 
is,  that  they  may  be.  and  are,  communicated  from  ])atient  to  patient. 
Now,  the  nature  of  the  cause  of  these  affections  must  be  one  of  two : 
it  must  be  cither  dead,  inca])able  of  re])roduction  (“chemical”),  or  it 
must  be  living  ; it  must  be  ca])able  of  increa.se  in  .some  way  of  self- 
reproduction  ; and  we  can  form  no  conception  of  anything  that  can  do 
this  sort  of  thing  excejit  those  lowest  forms  of  life  known  as  micro- 
organisms or  something  .still  higher  in  the  scale  of  animated  nature. 
That  the  poi.son  is  not  chemical  in  the  first  in.stance  we  are  justified  in 
concluding  bv  analogy.  All  we  know  of  pure  chemical  action  shows 
this.  A toxic  dose  of  arsenic  is  toxic  for  the  individual  alone ; the 
same  effect  can  only  be  produc('d  with  the  same  ]ioison  by  the  extrac- 
tion of  the  entire  (piantity  from  the  body  of  the  ])er.son  to  whom  it  was 
first  given.  No  increase  of  the  amount  over  the  do.se  first  given  is  ever 
found  to  occur,  and  the  division  of  the  original  do.se  results  simply  in 
a ])roportionatc  diminution  of  the  amount  of  change  ])rodnced,  and 
never  under  any  circum.stances  in  an  increase  or  ecpialling  of  the 
changes  arising  from  the  whole  of  the  original  amount.  On  the  con- 
trarv,  a living  ferment  is  capable  of  constant  and  indefinite  reproduc.- 
tion  and  increa.se,  ju’ovidcd  proper  conditions  for  its  dev'clojiment  be 
present,  and  we  are  forced  to  the  acee])tance  of  the  conclusion  that  this 
is  the  nature  of  the  jioison  concerned  in  the  repi’oduction  of  epidemics 
of  disease  siu.-h  as  those  we  have  under  consideration.  Tf  their  cau.se 
were  chemical  simply,  there  would  be  but  one  case,  and  there  an  end  ; 
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but,  lus  this  liiuitution  Ol'  tlic  tlisoase  does  not — or  rather  did  not  usu- 
ally occur,  it  is  not  possible  to  grant  their  simple  chemical  origin. 

That  the  cause  is  sejmething  more  than  a chemical  ag'eut,  and  these 
di.sea.ses  something  besides  simple  chemical  reactions,  have  been  proven, 
however,  in  a much  diflerent  and  more  forcible  way  than  by  the  mere 
force  of  analogy.  Experimentation  has  been  called  in  by  numerous 
and  caj)able  ob.servers,  and  we  are  able  to  say  to-day  of  suppurative 
and  allied  proc'csses  that  these  do  not  occur  without  tlie  ])reeedent  activ- 
ity of  micro-organisms.  Of  these  experiments  only  a few  can  be  men- 
tioned, but  they  will  serve  to  show  the  direction  and  methods  pui’sned 
in  them  all.  Before  our  knowledge  of  bacteriological  methods  was  as 
precise  as  is  now  the  case,  such  experiments  as  those  of  Councilman' 
and  others  cverc  considered  to  be  conclusive.  These  experiments  show, 
or  seem  to  show,  that  the  introduction  of  simple  irritant  substances  into 
the  animal  tissues  was  sufficient  to  set  up  a more  or  less  marked  degree 
of  irritation,  followed  by  suppuration  and  the  production  of  a localized 
or  sometimes  of  a general  purulent  process.  The  materials  used  were 
croton  oil,  turpentine,  and  the  like,  and  the  results  ob-served  after  their 
introduction  into  animals  were  ascribed  to  a specific  power  which  they 
posses.sed,  Avhich  could,  and  generally  did,  produce  pus-formation  when 
such  materials  came  iii  contact  with  animal  tissues.  The.se  experiments 
<lid  seem  to  be  conclusive  at  the  time  they  were  published,  but  with 
our  more  recent  and  intimate  knowledge  of  bacteria  their  fallacies  are 
easily  to  be  perceived,  and  are  seen  to  lie  very  largely  in  the  imperfect 
methods  taken  to  prevent  the  activity  of  bacteria,  and  the  fact  that 
those  latter  were  not  .sought  in  the  lesions  produced  by  means  which 
would  lead  to  their  detection  if  pre.sent.  It  is  not  surprising,  therefore, 
to  read  the  results  of  Klemjierer  in  his  admirable  article  U]ion  this  sub- 
ject.^ Thinking,  and  with  apparently  good  reason,  that  the  i-esnlts  of 
other  observers  might  be  due,  iu  part  at  lea.'^t,  to  the  imjierfect  steril- 
ization of  the  skin  of  the  animals  experimented  upon,  this  author  made 
all  his  inoculations  at  a ])oint  which  had  been  ju.st  previously  .seared 
with  a hot  iron,  and  again  used  the  actual  oanterv  at  the  point  of  inoc- 
ulation after  the  operation  was  over.  Of  course  the  syringe  and  mate- 
rial employed  were  thoroughly  .sterilized  in  the  usual  way.  E.xperi- 
ments  wore  made  in  large  numbers  with  acids,  alkalies,  cautharidcs, 
mu.stard  oil,  jictrolcum,  and  other  irritating  materials,  and  upon  rab- 
bits,  guinea-pigs,  and  mice.  Pus-formation  never  occurred  : at  the 
most,  the  only  sign  of  any  local  or  general  disturbance  was  a moderate 
localized  .serous  effusion.  After  the  u.se  of  croton  oil  or  mercurial 
injections  there  occurred  in  some  cases  a firm  necrotic  (diphtheroid) 
infiltration — Weigert’s  “acute  coagulation  necrosis.”  In  only  three  of 

' Vlrchnui's  Archiv,  Bd.  xcii.  p.  217. 

/.  klin.  Med.,  B(l.  x.  S.  198,  ami  For!.,  d.  Med.,  1880,  S.  .'M. 
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a large  number  of  eases  did  suppuration  ocenr,  And  in  all  of  these  cases 
micrococci  were  found  in  the  pus,  and  the  observations  were  therefore 
considered  imperfect.  The  observer  concludes  that  the  strongest  chem- 
ical cannot  i)roducc  suj)j)uration  without  the  presence  of  bacteria ; and 
his  results  certainly  seem  to  support  this  view.  He  found  also  a micro- 
coccus which,  under  oi'dinarv  circumstances,  woukl  produce  no  suppura- 
tion upon  inoculation  into  animals,  but  which  would  set  up  a flow  of 
pus  if  an  irritation  were  i)rodnced,  such  as  would  result  after  the  intro- 
duction of  acrid  materials  into  the  tissues.  A most  intcre.sting  set  of 
experiments  were  conducted  by  Scheuerlein,^  who  also  investigated  this 
(piestion,  and  came  to  the  same  eonchision  as  Klemperer,  that  no  .sup- 
puration will  occur  without  the  presence  of  micro-organisms.  His 
method  was  a little  different  and  more  exacting,  and  the  results  are 
therefore  more  interesting  and  important.  He  phu'cd  from  one  to  four 
drops  of  the  irritating  sub.stance  in  capillary  tubes.  These  tubes  were 
then  sealed,  sterilized,  and  introduced  under  the  skin  of  rabbits  with 
all  possible  germicidal  precautions.  When  the  incision  made  for  their 
introduction  was  thoroughly  healed,  taking  six  days  as  a rule,  the  tubes 
were  broken  under  the  skin,  and  the  animals  were  killed  in  from  four 
to  eight  days.  Thirteen  irritating  substances  were  used,  such  as  oil  of 
turpentine,  croton  oil,  oil  of  mustard,  ipecac,  tartar  emetic,  formic  acid, 
etc.,  with  di.stilled  watei’  as  a control.  In  only  one  case  was  su[)pura- 
tion  ob.served,  and  bacteria  were  found  in  this  one. 

Thc.se  experiments  and  others  like  them  .seem  to  show  conclusivelv 
that  no  su])pnration,  local  or  general,  and  no  general  .sc])tic£emic  or 
pymmic  re.sults,  could  be  obtained  by  the  introduction  of  ordinary  irri- 
tant substances  into  the  animal  economy — that  any  re.scnd)hmce  to  a 
suppurative  proce.ss  was  loc-alized,  jn-ovided  bacteria  were  excluded,  and 
was  not  true  suppuration  at  all,  as  shown  in  Klemperer’s  paper.  And 
the.se  facts  have  become  so  firmly  e.stabli.shed  that  it  will  need  careful 
study  before  tbe  results  announced  by  Christmas^  are  accepted.  Before 
him  the  e.xjieriraents  spoken  of  above  had  of  course  been  .subjected  to 
much  criticism,  and  many  attempts  had  been  made  to  show  their  lack 
of  conclnsivene.s.s.  Councilman’s  experiments  have  already  been  referred 
to,  and,  although  he  a.s.serts  that  he  obtained  small  absce.sscs  about  the 
fragments  of  the  glass  eap.sules  containing  the  irritating  sub.stances,  but 
found  no  bacteria,  the  lack  of  culture-experiments  In  his  work  destroys 
the  force  of  the  a.s.sertion.  Orthmann  and  Uskoff*  claimed  that  oil  of 
turpentine  and  mercniy,  if  injected  under  the  skin  of  a dog,  would 
produce  profuse  suppuration  without  the  pre.sence  of  bacteria.  And 
Grawitz  and  He  BarV*  obtained  similar  residts,  showing  that  corrosive 

' Von  LangenbecFs  Arch.,  Bd.  Heft  2. 

^ Ann.  de  V Tnstilut  Paatenr,  Sept.,  1888. 

^ Virch.  Arch.,  xc.  579,  and  ibid.,  Ixxxvi.  .S.  510.  * Ibid.,  eviii.  S.  67. 
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sublimate,  alcohol,  acids,  and  alkalies  cannot  produce  abscesses,  but 
that  the  injection  of  strong  doses  of  nitrate  of  silver  or  essence  of  tur- 
pentine under  the  skin  of  a dog  does  produce  a j)urulent  suppuration 
without  the  presence  of  bacteria.  Grawitz  also*  announces  experiments 
with  cadaverine,  a result  of  bacterial  growth,  which  he  says  will  ]m-o- 
duce  suppuration  as  quickly  as  would  the  introduction  of  the  organism 
that  gave  rise  to  it. 

The  question  would  seem,  therefore,  to  he  far  from  settled,  excejiting 
that  this  criticism  of  all  these  experiments  should  he  made : that  they 
were  not  (!ond noted  with  all  the  precautions  again.st  contamination  that 
researches  in  this  field  require,  and  that  it  is  not  made  sufficiently  plain 
that  the  so-called  suppurative  processes  themselves  were  exhibitions  of 
true  pus  or  no,  and  that  the  pus  was  searched  with  sufficient  thorough- 
ness and  by  the  best  microscopical  and  cultivation  methods.  Therefore 
they  were  not  allowed  to  overbalance  the  more  positive  evidence  that 
suppuration  and  septicemic  processes  in  general  are  produced  by  the 
activity  of  the  micro-organisms,  and  the  discrepancies  in  the  results 
obtained  by  the  two  sets  of  observers  were  set  down  to  faulty  methods, 
the.se  faulty  methods  being  naturally  suppo.sed  to  lie  on  the  side  pro- 
ducing the  least  evidence  of  acquaintance  with  and  employment  of  the 
exacting  details  of  modern  research.  IMatters  .stand  thus  to-day,  and 
the  advocates  of  the  bacterial  origin  of  diseases  of  a su])purative, 
pyBemic,  or  septiciBinic  nature  are  not  ready  to  accept  any  assertions 
denying  such  origin  until  all  the  requirements  they  ask  of  themselves 
to  ju’ove  the  pre.sence  and  activity  of  micro-organisms  have  been  ful- 
filled by  those  who  would  deny  their  preisence.  This,  it  is  to  be  said, 
is  not  often  done,  and  observers  are  apt  to  forget  that  whilst  the  asser- 
tions of  skilled  bacteriologists  are  only  made  after  long  and  careful 
re.search — .so  long  and  careful  that  one  who  has  not  tried  it  knows 
nothing  about  it — on  the  other  hand,  their  opponents  have  been 
])ermitted  to  make  assertions  and  conclusive  arguments  from  facts 
drawn  from  any  source  rather  than  that  of  exact  knowledge.  The 
matter  .stands,  tlierefore,  that  the  etiological  role  of  the  micro-organ- 
isms in  the  prodiuition  of  the  jwocesses  under  consideration  is  undis- 
putetl : that  they  are  always  a factor  is  denied  by  many,  by  reason  of 
observations  ba.sed  upon  what  must  be  called  imperfect  methods.  The.se 
observuxtions  hav’e  been  unsupj)orted  by  any  trustworthy  evidence — by 
that  meaning  evidence  obtained  under  rigid  bacteriological  rule.s — until 
the  recent  appearance  of  the  paper  by  Christmas  .s])oken  of  above  ; and 
this,  if  true,  may  contain  the  solution  of  the  difficidties,  but  will  (cer- 
tainly require  the  confirmation  of  independent  and  competent  obsc'rva- 
tion  before  it  can  even  be  acce])ted  as  true,  although  the  ohserver  him- 
self has  already  shown  powers  of  accurate  ob.servation.  But  mattei’s 

' Virchow’s  Archiv,  Bd.  cx. 
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liave  come  to  sud>  a pass  in  regard  to  baeteriologieal  work  that  one 
must  not  only  be  on  one’s  guard  against  aceepting  eonelusions  based 
upon  insuffieient  evitlenee,  but  the  best  observers’  work  must  receive 
ample  confirmatit)u  before  it  ean  be  fully  aeeepted  by  the  eautious 
re\  iewer.  However,  the  work  ean  speak  best  for  itself.  Christmas 
tried  a number  of  irritating  substanees  in  different  wavs.  One  .set  of 
e.vperiments  eonsi.sted  in  the  injeetion  under  the  skin  of  one-half  a eubie 
eeutimetcr  of  sueh  materials  as  e.s.senee  of  tiirpenfine,  mereurv,  petro- 
leum, ehloride  of  zinc  in  10  per  (;ent.  .s<dutiou,  glycerin,  and  nitrate  of 
silver  in  o per  cent,  solution,  with  a uniformly  negative  result,  e.xeejrt 
once  out  of  thirty  experiments.  In  this  one  ea.se,  after  inoeulation  with 
turpentine,  there  did  ajipear  a true  suppuration,  but  eultivation-experi- 
ments  showed  the  presence  of  the  Staphyloeoeeus  jwogenis  aureus ; in 
all  the  other  eases  the  sub.stanecs  introduced  <lisappeared  or  were 
ab.sorbed  after  varying  lengths  of  time  and  in  different  ways.  The 
second  set  of  e.xperimenfs  was  the  inoeulation  of  the  .same  series  of 
sukstauces  into  the  anterior  ehand)er  of  the  eye.  Tlie  result,  with  a 
dose  of  two  drops,  was  absolutely  negative  in  all  the  cases,  excej)t  with 
mercury.  All  the  other  substances  were  absorbed  with  varving  symj)- 
toms  exee]ff  mereuiy,  which,  while  having  an  energetic  local  action 
upon  the  eye,  produced  al.so  as  true  a su]i])uration  as  if  bacteria  had 
been  pre.sent,  and  yet  neither  the  miero.scope  nor  cultivation-experi- 
ments revcale<l  the  presence  of  bacteria.  The.se  experiments  with 
mercury  he  repeated  many  times,  and  always  obtained  ]irec‘isely  the 
.same  results ; and  the  regular  development  of  jnis  around  the  nien-ury, 
the  slow  increase  in  its  amount,  the  acute  inflammation  of  the  conjunc- 
tiva, the  arre.sf  of  the  sup])uration  when  the  mereurv  is  .so  surrounded 
as  to  lo.se  its  pyogenic  action, — all  seem  to  j)rove  to  him  that  the  sup- 
puration is  non-baeferial  in  origin.  Thus  far,  however,  he  seems  to 
have  obtained  no  very  di.stinct  or  impre.«sive  results,  but  his  work  in 
the  next  class  of  cases  (upon  dogs)  seems  to  have  been  more  conclusive. 
Using  the  .same  sub.stancc.s— especially  nitrate  of  silver,  essence  of  tur- 
pentine, and  mercury — he  obtained  very  considerable  suppuration.  He 
.selected  the  three  sukstances  mentioned,  because  they  arc  the  ones  which 
have  given  I’ise  to  the  most  discussion,  and  his  desire  was  to  prove  the 
chemical  nature  of  su]ipuration  rather  than  to  give  a complete  li.st  of 
all  the  materials  which  might  produce  it.  The  details  of  the  opera- 
tion are  claimed  to  have  been  carried  out  with  the  greatest  rigor,  and 
complete  micro.scopic  and  culture  examinations  were  made.  The  nitrate 
of  silver  and  cs.se.nec  of  turpentine  were  carried  to  ebullition  before 
being  u.sed,  and  the  mercury  was  raised  to  150°  Cent.  All  of  thc.se 
substances  jjroduccd  true  abscesses,  but  there  were  no  bacteria  to  be 
found ; and  he  says  that  the  conclusion  is  to  be  reached,  therefore,  “that 
bacteria  akso  bring  on  suppuration  by  producing  chemical  alterations 
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under  the  direct  or  indirect  inHuence  of  tlie  snbstaiuies  wliicli  they  pro- 
duce.’’ -A-  pvogenie  snl)stiinoe  lias  been  t’oniid  in  cultures  of  the  Sta- 
pliylococens  ])vogeni.s  aureus,  because  the  bouillon  in  which  it  has  been 
grown,  after  being  raised  to  100°  Cent.— a temperature  whicli  destroys 
the  organism — will  produce  suhcutancous  abscesses  in  dogs  and  in  the 
anterior  chamber  of  the  eye  in  rabbits,  although  the  sterility  of  the 
bouillon  after  boiling,  so  far  as  the  bacteria  are  concerned,  is  proven 
by  making  cultures  of  it  in  other  nutrient  media.  By  filtering  a sim- 
ilar culture  in  bouillon  through  Chamberland’s  filter  a licpiid  is  obtained 
which  produces  (edema  of  the  conjunctiva  and  a slight  suppuration  in 
the  anterior  chamber  of  the  eye  of  a rabbit.  Precipitating  the  filtered 
liquid  with  alcohol,  an  abundant  precipitate  of  albuminous  substances 
is  obtained,  [f  this  precijiitate  be  filtered  out,  washed  thoroughly  with 
alcohol,  and  then  made  into  an  atjueous  solution,  it  will  give  precisely 
the  .same  results  as  the  filtered  culture  ujjon  inoculation  into  the  eye  of 
rabbits — i.  e.  (edema  of  the  conjuuctiva,  discoloration  of  the  iris,  and 
slight  suppuration  of  the  anterior  chamber.  This  suKstance  resembles 
the  diastase  of  Arloing,*  obtained  in  cultures  of  the  bacillus  of  pleuro- 
pneumonia, but  differs  from  that  of  Leber,^  which  he  extracted  with 
alcohol  from  cultures  of  the  Sta})hylococcus  pyogeuis  aureus.  If 
Leber’s  discovery  is  confirmed,  it  shows  that  the  bacteria  of  suppura- 
tion can  produce  several  pyogenic  substances,  and  that  it  is  by  their 
iiitervention  that  suppuration  is  produced  in  the  tissues.  Christmas 
concludes,  then,  that  supjiurafion  must  be  considered  as  an  eff(‘ct  of  the 
reaction  of  the  tissues  against  certain  chemical  substances  which  may 
be  produced  by  living  organisms  or  by  those  substance's  of  a purely 
chemical  nature.  This  paper  would  have  been  much  more  convincing 
if  its  author  had  not  only  given  us  the  details  of  his  experimouts,  but 
also  if  he  could  have  .satisfied  us  that  the  “supjiurations  consid6rables” 
which  he  saw  so  frequently  were  anything  more  or  more  definite  than 
the  “coagulation  necrosis”  which  has  been  .seen  more  than  once  before, 
and  has  also  been  more  than  oiK^e  ml.stakcn  for  true  siqqmration. 
Under  any  circu instancies  his  experiments  will  have  to  be  repeated  and 
confirmed  by  independent  observers  before  they  can  be  accepted  as  posi- 
tive proof  of  his  .statement;  and,  whether  they  be  proved  or  dis|U’ov('d, 
the  situation  of  things  will  remain  the  same,  and  bacterial  activity  will 
still  be  considered  nece.ssary  for  the  production  of  any  general  systemic 
symptoms;  and  for  this  reason:  it  has  always  been  carefidly  stated 
that  the  results  forming  the  subject  of  di.scu.ssion  in  this  jiajx'r  were  to 
be  considered  as  being  due  to  the  activity  of  the  bacteria  themselves  or 
to  the  i^roducts  resulting  from  this  activity.  It  may  Ix'  true  that  the 
symptoms  are  the  n'siilt  of  the  ptomaines  or  leucomaines  produced  as  a 

' (hmptex  Rimdiix,  18S.S,  Nos.  19  and  2.5. 
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result  of  bacterial  growth,  and  not  to  the  bacteria  themselves ; but  it 
is  equally  true  that  in  the  majority  of  eases  of  sejjtictemia  or  pytemia 
the  symptoms  are  of  gradual  occurrence : they  do  not  appear  at  once 
and  in  full  force,  as  would  be  tlie  case  if  the  cause  were  a chemical  one 
jnire  and  sini])le,  but  there  is  a period  of  beginning,  increase,  and  a 
decline  when  the  termination  is  not  fatal,  all  pointing  toward  a con- 
stant renewal  and  increase  and  decline  of  the  cause  producing  those 
symptoms.  A constant  change  in  the  amount  of  the  morbific  material 
present,  in  other  words,  and  this  constant  change  in  the  amount  i)res- 
ent,  and  with  it  the  intensity  <jf  the  symptoms,  vary  first  and  foremost 
with  the  increase  or  decrease  of  the  number  of  bacteria  present,  or,  if 
it  is  liked  better,  with  the  amount  of  the  chemical  products  present  ; 
which  must  be  in  accord  with  the  activity  of  growtli  of  these  micro- 
organisms going  on  or  completed  at  the  time.  So  that  even  if  it  be 
true  that  suppuration  is,  after  all,  speaking  scientifically,  a chemical 
proce.ss,  it  does  not  alter  the  facts  of  the  relation  of  bacteria  to  its  ])ro- 
duction,  for  the  reason  that  no  careful  observer  has  ever  denied  that 
there  may  be  some  intermediary  between  the  growing  bacteria  and  the 
changes  produced  in  the  medium  in  which  they  grow,  or  that  this  may 
very  probably  be  found  in  .some  of  the  chemical  eompountis  resulting 
from  the  retrograde  metamoiphosis  of  substances  in  which  they  flourish. 
Every  one  has  realized  that  this  retrograde  metamorphosis  must  result 
in  the  formation  of  new  compounds,  and  the  nature  and  compositions 
of  these  new  compounds  are  but  just  beginning  to  be  studied;  so  new  is 
the  subject,  indeed,  that  the  very  e.vistence  of  what  is  undoubtedly  an 
enormous  and  di.stinct  ela.ss  of  snb.stances,  and  these  sidistances  of  the 
greate.st  importance  in  medicine,  is  but  barely  recognized  by  a va.st 
majority  of  the  physicians  of  to-day. 

How  is  it  proven  that  bacteria  are  connected  with  disease  as  causal 
flictors?  What  is  tlie  evidence  required  upon  such  a subject  in  general, 
and  in  regard  to  the  special  affections  under  consideration  ? The  fol- 
lowing steps  are  always  news.sary:  1.  The  constant  occurrence  of  micro- 
organisms in  the  lesions  of  the  di.sea.se  under  consideration.  2.  Their 
isolation  from  the.se  lesions  and  ohservation  as  pure-cultures  under  arti- 
ficial conditions  outside  of  the  body.  3.  Tlie  production  of  similar 
lesions  to  those  in  which  they  were  first  found  upon  inoculation  into 
animals  su.sceptible  to  the  disea.se.  The.se  are  the  main  points : of  course 
there  are  many  details  which  are  added  whilst  the  woi’k  is  being  carried 
on,  and  which  tend  to  ensure  the  accuracy  of  the  whole.  Have  the.se 
conditions  been  fulfilled  in  regard  to  septiciemias  and  jiysemias  in  gen- 
eral, and  the  localized  clinical  affection  called  puerperal  fever  in  par- 
ticular? The  answer  is  emphatically  “Yes” — that  it  is  in  these  very 
processes  that  our  knowledge  of  the  specific  pathogenic  properties  of 
bacteria  is  most  extensive  and  most  accurate.  The  first  condition  has 
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been  most  thoroughly  worked  out,  and  always  in  every  case  examined 
under  proper  conditions — there  have  been  found  micro-organisms  in  the 
individuals  affected;  and  these  micro-organisms,  upon  being  subjected 
to  pure-cultivation  and  inoculated  into  animals,  have  piodnced  results 
similar  to  those  seen  in  the  original  lesion  in  wdiich  they  were  found. 
Frequently  more  than  one  variety  has  been  seen,  and  usually  each  one 
has  been  shown  to  have  pathogenic  properties  of  its  own,  although 
occasionally  a non-pathogenic  organism  has  been  separated  from  pro- 
cesses produced  by  a more  virulent  organism  growing  with  it.  It  has 
not  been  in  the  lea-st  possible  to  show  that  the  clinical  symptoms  grouped 
under  the  head  of  pyseraia  or  septicaemia  are  always  produced  by  the 
same  organism.  There  are  a large  number  which  have  been  found  in 
such  affections,  clinically  similar,  and  which  are  yet  known  to  possess 
distinct  properties  under  cultivation  and  upon  inoculation ; so  that  it  is 
no  longer  possible  to  speak  of  the  micrococcus  of  pus  as  if  there  were 
but  one,  or  of  the  septic  vibrio,  assuming  the  same  condition  of  things. 

There  are  a number  of  bacteria  which  will  produce  suppuration,  as 
there  are  also  a number  which  will  produce  septic  intoxication;  and  the' 
powers  of  each  are  not  always  confined  to  the  one  class  of  process,  but 
may  be  exerted  in  the  other,  the  difference  at  different  times  being  due 
to  the  mode  of  entrance  into  the  individual  and  the  condition  of  the 
surroundings,  as  favoring  or  retarding  their  development  after  an 
entrance  has  been  effected. 

Septicaemias  and  pyajmias  belong  to  that  cla.ss  of  affections  called 
“ infectious  wound-diseases : ” they  are  the  results  of  wounds  to  the 
integument  or  mucous  membranes  Avhich  permit  of  the  entrance  of 
bacteria.  Wounds  in  this  sense  are  not  necessarily  appreciable  to  the 
eye : the  organisms  with  which  we  have  to  deal  do  not  require  a chan- 
nel of  entrance  wide  enough  to  be  perceptible  to  our  gross  senses.  Other 
conditions  being  equal,  they  need  but  a solution  of  continuity  so  small  as 
to  be  with  difficulty  detected  by  the  microscope,  and  therefore  it  is  that 
“how  they  enter”  is  so  often  a mysterious  problem;  and  it  is  because 
of  the  lack  of  appreciation  of  this  fact  that  so  many  assertions  are  heard 
in  regard  to  the  impossibility  of  the  bacteria  found  in  a pathological 
process  having  anything  to  do  with  it  as  a cause,  because  they  could  not 
have  got  in  from  the  outside. 

Tlie  overwhelming  testimony  that  they  are  not  present  in  health, 
and  that  they  do  not  create  themselves,  and  that  such  pathological 
changes  are  produced  by  and  do  not  go  on  without  them,  shows  plainly 
enough,  however,  that  they  do  enter  the  body  at  the  beginning  of  the 
pathological  change,  although  the  mode  of  entrance  is  not  always  as 
clear  to  us  as  in  the  case  of  an  open  wound  that  does  not  do  well  and 
is  ff)llowed  by  a general  infection  of  the  body. 

“ Modes  of  infection  ” have  not  been  a subject  of  recent  investis-a- 
VoL.  II.— 27 
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tion  : many  of  the  present  ideas  in  regard  to  miasmatic  infections  dis- 
ease are  not  new,  and  the  science  of  epidemiology  is  much  older  tlian 
bacteriology,  and  has  taught  us  many  things ; and  the  question  arises 
whether  from  this  study  we  have  any  more  or  better  light  upon  the 
“miasm”  of  contagium  or  of  “miasmatic  contagium”  than  Ave  had 
before,  or  whether  we  have  any  better  idea  of  the  transmission  of  dis- 
ease from  the  sick  to  the  well,  or  of  that  very  active  question,  the  one 
of  “predisposition.”  And  the  answer  is  “Yes”— that  tlie  nature  of 
infection  and  infectious  diseases  is  better  understood  than  ever,  for  most 
modern  authors  are  agreed  that  it  is  equivalent  to  the  entrance  and 
activity  of  bacteria  in  the  living  tissue.  In  the  absence  of  any  other 
probable — it  may  be  said  of  any  other  conceivable — hvpothesi.s,  to 
refuse  to  accejjt  the  doctrine  of  a contagium  vivum  as  ajiplieable  to  all 
infectious  di.sease,  because  it  has  been  demon.strated  only  for  certain  of 
these  diseases,  is  about  as  reasonable  as  to  reject  the  laAv  omnis  cellula  e 
cellula  because  this  law  has  not  been  proven  for  every  cell  or  every 
species  of  cell.^ 

Originally,  Ave  find  that  the  distinction  betAA’ccn  contagium  and  miasm 
AA^as  sharply  defined,  and  a “contagium”  AA^as  consideral  to  multiply  in 
the  diseased  body  and  to  be  capable  of  transmission  to  a hcaltliv  bodv ; 
“ miasm,”  on  the  other  hand,  Avas  thought  to  be  produced  outside  of 
the  body,  not  to  nudtiply  in  the  body,  and  not  to  be  emitted  from  the 
body  in  such  a condition  as  to  be  cajAable  of  protlucing  infection  ; that 
is,  contagium  aa'US  “endogenous”  and  miasm  AA'as  “exogenous.”  These 
ide<as  furnished  a fairly  satisfactoiy  AA'orking  hypothesis  for  such  dis- 
eases as  syphilis  and  the  exanthemata  on  the  one  hand,  and  for  the 
typically  miasmatic  diseases,  such  as  malaria,  on  tlie  other ; but  they 
Avere  completely  upset  iqion  the  apiicarance  of  Asiatic  cholera  in  the 
early  part  of  the  century,  because  hei'e  Avas  a disease  that  manifestly — 
so  it  seemed — arose  at  one  time  from  immediate  contact  Avith  other 
ca.se.s,  and  at  another  from  an  apjiarently  miasmatic  source.  Therefore 
a neAV  term  Avas  nece.ssary,  and  to  satisfy  tlie  requirements  of  observed 
facts  that  of  “miasmatic  contagious”  diseases  Avas  adopted;  and  in  this 
class  Avcrc  placed  cholera,  typhoid  fever,  yclloAV  fever,  and  several  other 
infectious  di.sea.ses  that  could  not  be  classed  under  the  special  heads. 
In  regard  to  these  diseases,  the  most  prevalent  idea — invented  to 
explain  the  ditfcrences  in  their  apparent  infectiousness  at  different 
times — is  that  they  throAV  off  a poison  AAdiich  is  at  one  time  capable  of 
reproducing  the  disea.se,  and  at  others  not.  Granting  that  this  poi.son 
is  of  a bacterial  nature,  such  a A'arlation  in  virulence  is  contrary  to  all 
our  knoAvledge  of  the  lifc-hi.story  of  tho.se  organisms,  and  is  entirely 
unsupported  by  the  facts  observed.  It  is  true  that  under  forced  con- 
ditions of  experimentation  a certain  change  in  pathogenic  poAA'er  has 

* Welcli : Modes  of  Infection. 
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been  noted  in  some  of  tliese  organisms,  and,  witbin  certain  limits,  that 
this  cliange  can  be  produced  at  will ; but  no  such  variation  has  been 
observed  either  in  organisms  fresh  from  the  body  or  in  those  which 
have  been  cultivated  under  normal  conditions  out  ot  the  body,  even 
though  this  cultivation  extends  over  a long  time.  On  the  contrap^, 
observei’s  in  this  line  of  research  are  inclined  to  ascribe  especially  active 
properties  to  the  organisms  freshly  obtained  from  the  pathological  pro- 
cesses ; and  this  opinion  is  supported  by  numbers  of  experiments,  so 
that  the  apparent  differences  in  the  infectiousness  of  the  various  dis- 
eases of  bacterial  origin  at  different  times  are  to  be  explained  upon  a 
different  basis,  if  at  all.  And  this  explanation  is  readily  found  if  only 
the  modes  of  entrance  and  of  elimination  be  considered.  Thus  in 
typhoid  fever  the  method  of  elimination  of  the  producing  cause  ot 
the  disease  is  by  the  intestines  in  the  stools ; and  ot  course  the  chances 
of  contamination  by  such  fneans  are  very  much  smaller  than  in  the 
case  of  such  a disease  as  scarlet  fever,  in  which  the  elimination  occurs, 
at  least  in  large  part,  from  the  skin,  and  the  poison  is  carried  so  easily 
from  person  to  person  in  the  tine  dust  resulting  from  the  drying  and 
exfoliating  epidermis.  In  the  same  way  we  must  look  for  the  explana- 
tion of  the  origin  and  transportation  of  such  a disease  as  puerperal 
fever.  Being  unquestionably  due  to  bacterial  action,  how  are  we  to 
explain  its  course?  The  innumerable  histories  of  numbers  of  cases 
arising  in  the  practice  of  one  man,  the  individuals  being  separated  from 
each  other  and  from  other  ciises  of  the  disease,  and  the  history  of  the 
epidemics  in  lying-in  hospitals,  can  be  interpreted  in  but  one  way;  and 
that  is,  that  the  poison  is  brought  to  the  patient  from  some  other  case, 
is  not  eliminated  unless  taken  away  upon  fingers,  instruments,  or  uten- 
sils, and  is  most  certainly  not  in  any  sense  or  degree  of  a miasmatic 
nature.  And  yet  how  little  the  true  nature  of  pueiq^eral  fever  is  under- 
stood— even  to-day  by  some  of  those  who  should  know — is  very  well 
illustrated  by  an  article  in  the  Edinburgh  Medical  Journal  for  ^lay, 
1888,  where  Avill  be  found  reported  a case  of  puei’peral  .septicaemia 
caused  by  the  patient’s  proximity  to  a case  of  gastric  cancer.  At  first 
the  connection  between  these  two  is  inexplicable,  and  it  becomes  even 
more  so  upon  reading  the  additional  history  of  the  case,  this  simply 
showing  a misapprehension  of  the  facts,  which  are  plain  enough,  one 
would  think,  without  being  twi.sted. 

The  account  goes  on  to  say  that  the  adherent  membranes  were 
removed  by  the  hand  in  utero,  and  that  “ the  next  day  ” a 1 ; 5000 
sublimate  douche  Avas  given.  One  Avould  suppose  that,  knowing  the 
difficulties  of  rendering  the  hands  aseptic,  and  considering  the  late 
time  of  the  use  of  the  douche,  it  woidd  be  more  natural  to  look  for  the 
cause  on  the  hands,  rather  than  to  seek  an  explanation  which  avoids 
individual  responsibility,  to  be  sure,  but  is  not  in  the  least  degree  in 
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accord  with  the  facts  brought  together  by  moderu  science  and  so  gene- 
rally recognized  to-day.  ° 

It  may  be  said,  “All  this  may  be  very  true,  but  what  is  its  bcarino- 
upon  the  special  question  at  issue?”  The  answer  is  this:  All  that  cla.>S 
of  diseases  called  “ infectious  wound-diseases  ” are  to-day  known  to  be 
due  to  die  activity  of  micro-organisms,  this  knowledge  having  been 
gamed.  111  many  cases,  by  rigid  scientific  experiments,  and  in  others  by 
analogies  forced  upon  us  by  knowledge  gained  in  this  way.  In  this 
class  of  cases  must  be  included  those  processes  known  as  septicsemia 
and  pyaemia;  and— here  is  the  special  point— jiuerperal  septicaemia, 
pyaemia,  whatever  name  one  may  choose  to  give  to  it,  is,  in  the  first 
place,  only  a clinical  separation  from  the  general  group  of  septicaemias 
or  pyaemias  arising  from  many  sources,  and  is,  in  the  second  and  most 
important  place,  essentially  an  “infectious  wound-disease.”  Xo  path- 
ological changes  have  ever  been  noticed  in  cases  dead  of  puerperal  sep- 
ticieniia  that  differ  in  any  way  from  those  acknowledged  to  be  charac- 
teristic of  scpticiemias  in  general,  except  perhaps  in  situation ; so  that 
they  are  all  alike  in  that  respect.  The  clinical  histories  are  the  same, 
the  symptoms  varying  in  intensity  in  puerperal  cases  as  they  do  in 
others,  with  some  additional  ones  of  course,  as  the  process  is  more  or 
less  localized  in  the  region  of  the  uterus,  so  that  the  similarities  are 
constant  from  this  ]ioint  of  view.  On  the  other  hand,  the  parturient 
woman  is  most  essentially  in  the  condition  of  a wounded  woman  : there 
arc  invariably  more  or  less  inqmrtant  solutions  of  continuity  in  the 
genital  tract,  minute  and  inqjercejitilile  to  the  ordinary  observation 
very  likely,  but  none  the  less  actual  in  their  presence  and  danger,  as 
offering  a possible  chance  for  the  entrance  of  bacteria  beneath  the  pro- 
tecting shield  of  the  mucous  membrane.  For  a systematic  description 
of  the  appearances  in  puerperal  fever  one  must  look  into  that  of  pyae- 
mia and  scptica?mia  in  general ; and  that  this  idea  is  not  new  is  shown 
by  the  assertion  of  Wilkes  and  INIoxon,  that  “in  projjortion  as  fever 
following  parturition  is  ascribed  to  simple  inflammation  about  the 
uterus,  in  such  proportion  is  it  unnecessary  to  suppose  the  existence 
of  any  specific  puerperal  fever.  But  in  a considerable  division  of  such 
fevers  the  local  inflammation  is  trifling  or  absent.  The  disease  comes 
under  the  pathology  of  pyaemia ; indeed,  it  ajipcars  that  any  general 
distinction  between  puciqicral  fever  and  jiyaemia  rests  only  in  the  rela- 
tive frequency  of  contamination  by  fever  poisons,  which  is  much  greater 
in  the  ]werperal  cases;  for  the  rest,  inspections  of  bodies  dead  of  puer- 
peral fever  will  offer  examples  of  all  the  varieties  of  pyaemic  accident.”* 
In  one  form  of  puerperal  fever,  upon  autopsy  of  those  dead  of  metro- 
peritonitis soon  after  parturition,  the  uterus  is  found  usually  flabby  and 
dilated  ; its  walls  are  soft  and  more  or  less  macerated,  while  the  venous 

* Wilkes  and  Moxon : Pith.  Anat,  p.  629,  1879. 
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sinuses  are  habitually  filled  to  a greater  or  less  extent  with  pus  or  a 
fibrino-purifonn  coaguluin.  The  mucous  membrane  presents  a wine- 
re<l  color,  and  is  soaked  in  a sanious  puriform  liquid,  while  the  uterine 
body  is  pulpy  and  softened.  At  the  placental  site  a vegetating  surface 
is  present,  formed  by  the  cotyledons  of  the  mucous  membrane.  At  the 
projecting,  most  prominent  parts  of  the  cotyledons  are  often  seen  small 
fibrinous  casts.  The  entire  placental  disk  is  soft  and  infiltrated  with  a 
sanious  and  puriform  fluid  of  a fetid  odor,  whilst  often  all  this  portion 
of  the  mucous  membrane  is  gangrenous  and  of  a brown-black  color, 
from^which  flakes  are  detached  ujDon  immersion  in  water.  At  other 
times  there  is  a grayish-white  membrane,  which  becomes  detached  in 
frasmeuts  and  under  which  the  mucous  tissue  is  reddish  brown.  This 
gangrenous  or  di])htheritic  pseudo-membrane  is  sometimes  extended 
over  the  entire  surface  of  the  uterine  mucous  membrane.  Under  the 
microscope  a large  number  of  lymphoid  cells  are  detected  in  the  fluid 
obtained  by  scrapings,  and  these  cells  show  upon  their  surface  or  in 
their  interior  a greater  or  less  number  of  pairs  or  chains  of  round  bac- 
teria. In  the  deeper  layers  of  the  mucous  membrane  and  of  the  serous 
infiltrated  chorion  scrapings  obtain  a large  number  of  lymphoid  cells 
and  large  connective-tissue  cells,  which  are  swollen  and  fatty-degene- 
rated. The  neck  of  the  uterus  is  softened,  red  or  purple  in  color,  and 
often  covered  with  a gray  pseudo-membrane,  Avith  an  intensely  con- 
gested tissue  beneath.  The  same  gangrenous  lesions  occur  in  places  in 
the  vagina  or  vulva.  The  venous  sinuses  may  be  empty  or  may  contain 
a puriform  fluid  which  may  give  place  to  coagulated  fibrin  or  a softened 
semifluid  mass,  mixed  with  lymphoid  or  swollen  and  granular  endo- 
thelial cells.  The  walls  of  the  sinuses  present  the  very  characteristic 
appearances  of  an  endo-  and  periphlebitis.  The  large  veins  are  often 
filled  with  pus  or  fibrin,  and  the  connective  tissue  of  the  large  liga- 
ments always  contains  a greater  or  less  quantity  of  jius ; and  so  much 
is  this  the  case  that  purulent  centres  are  usually  found  in  the  connec- 
tive tissue,  the  lymphatics,  or  veins  upon  making  successive  .sections 
of  the  large  ligaments.  The  .superficial  lymphatic  vessels  of  the  ute- 
rus are  usually  filled  with  pu.s,  and  in  all  cases  the  peritoneum  sur- 
rounding the  uterus  is  the  seat  of  an  intense  inflammation  accompanied 
by  redness,  increased  vascularity,  the  formation  of  fibri no-purulent 
false  membrane  upon  its  .surface,  and  by  a purulent  infiltration  of  its 
connective  ti.ssue.  Section  of  the  ligaments  through  the  infiltrated 
portions  shows  that  when  stained  with  methyl-violet  B,,  and  then  in 
iodine  and  iodide  of  pota.sh  (Gram’s  method),  tliere  are  jire.sent  large 
quantities  of  migratory  and  fixed  swollen  cells  in  the  fil)riuous  bundles, 
and  that  the  liquids  and  the  cells  present  a mass  of  bacteria  occurring 
in  pairs  (Diploeocci)  or  in  chains  (Streptococci).  The  fibrinous  false 
membranes,  e.xamincd  and  stained  by  the  same  proee.ss,  show  between 
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tlie  bundles  of  fibrin  vast  numbers  of  lymphoid  cells  covered  and  filled 
with  the  same  chain  bacteria.  These  are  the  special  appearances  to  be 
found  in  a recent  and  acute  case  of  one  form  of  so-called  puerperal 
fever ; but  a consideration  of  this  special  affection  requires,  as  has  been 
insisted  upon,  a review  of  all  that  class  of  cases  due  to  the  absorption 
of  septic  matter  through  wounds,  and  giving  rise  to  the  general  accom- 
paniments of  fever,  subdelirium,  pi’ostration,  poisoning  of  the  whole 
organism,  and  a more  or  less  rapid  fatality.  For  accidents  of  this 
nature  arising  during  the  puerperium  are  surely  the  results  of  the 
introduction  of  poisons  from  without,  and  the  parturient  uterus  is 
unquestionably  a wounded  .surface — in  the  sense  of  a lesion  of  continu- 
ity always,  and  ahuo.st  always  in  the  more  usual  and  accejfied  sense  of 
an  actual  tear  or  wound  of  some  of  the  parts.  That  the  condition  of 
the  uterus  mirst  be  considered,  after  parturition,  as  bringing  the  patient 
under  the  head  of  tho.se  liable  to  an  infectious  wound-disease  is  per- 
fectly evident  if  the  state  of  affairs  be  examined. 

In  the  production  of  such  affections  there  are  several  conditions  nece.s- 
sary,  all  of  which  are  fulfilled  in  this  case.  There  is  required,  first, 
a channel  of  entrance ; second,  a receptive  condition ; and,  third,  an 
active  poison  capable  of  producing  results,  the  first  two  conditions 
being  fulfilled.  The  channel  of  entrance  is  furnished,  even  in  cases 
of  normal  delivery,  by  the  temporary  denudation  of  the  placental  site 
of  its  protecting  membrane.  This  lo.ss  of  the  j)rotecting  power  may 
be  only  temporary  and  of  exceedingly  short  duration,  but  that  it  occurs 
in  all  normal  parturient  jn’oeesses  in  the  human  race  is  di.stiuctly  proven 
by  the  be.st  recent  cmbryological  re.scarchcs.  Actual  wounds  constantly 
occur  al.so,  even  in  what  are  called  normal  deliveries,  by  the  sti’etching 
and  consequent  tears  produced  and  that  may  occur  throughout  the 
vaginal  tract — tears  so  small  and  insignificant  that  they  produce  no 
effect  whatever  of  themselves,  but  quite  large  cnougli  to  jiresent  a means 
of  entrance  to  such  minute  organisms  as  are  bacteria.  The  second  con- 
dition, that  of  receptivdty,  includes  all  of  those  cau.scs  that  tend  to  lower 
the  vital  forces,  even  for  a short  time  only.  This  lowering  of  the  vital 
energy  is  a prerequisite  to  the  beginning  of  any  di.sease  of  whatever 
nature,  and  may  ari.se  from  almo.st  innumerable  causc.s,  of  which  phys- 
ical exhaustion  or  mental  is  the  mo.st  common.  Now,  in  parturition 
both  mental  exhaustion  and  physical  exhaustion  arc  present  always  in 
some  degree,  the  intensity  of  either  varying  greatly  with  the  .strength 
of  the  jiatient  and  the  jfiiysical  difficulty  of  the  labor,  or  with  the 
mental  characteristics  of  the  woman  concerned.  Here,  then,  are  ])res- 
ent — and  unavoidably  so — in  every  ca.se  the  conditions  mo.st  favorable 
to  the  entrance  and  activity,  with  their  di.sa.strous  effects,  of  bacteria  or 
their  products  ; lesions  permitting  their  entrance  and  the  dcpre.ssion  of 
vital  energy  allowing  them  to  mnltiply  afterward.  The  lesions  are 
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unavoidable,  and  the  simple  exhaustion  following  the  nuisculai  exeition 
of  the  expulsive  acts  equally  so.  Therefore  it  is  that  a parturient 
woman  is  in  the  same  condition  as  a patient  after  a surgical  operation. 
And  the  genital  canal  offers  a more  or  less  easy  method  of  entrance  to 
any  poison,  in  any  form,  that  will  originate  either  a local  or  a gencial 
disturbance  of  the  system ; and  therefore  puerperal  fever  may  be  dis- 
tinct, clinically  speaking,  but  may,  with  equal  certainty,  be  any  form 
of  septicajinia,  pytemia,  or  sapraemia  (a  name  applied  to  those  forms 
of  infectious  wound-disease  produced  by  bacteria  and  with  foul-smell- 
ing, putrefactive  products),  and  may  be  due  to  any  of  the  living  fer- 
ments that  are  known  to  set  np  these  processes.  That  it  is  not,  in  the 
vast  majority  of  cases,  due  to  an  unorganized  ferment,  a chemical  poi- 
son, is  shown  by  the  fact  that,  as  a rule,  the  symptoms  are  general 
rather  than  local,  and  these  symptoms  can  only  be  produced  by  some- 
thing that  is  capable  of  reproducing  itself. 

In  illustrating  pyaemia  or  septicaemia  from  this  point  of  view — that 
either  of  them  is  produced  by  the  entrance  of  bacteria  through  the 
vagina  or  uterus — another  de.scription,  amounting,  perhaps,  to  about 
the  same  as  that  already  given,  would  run  as  follows : 

Lesions  of  Pyaemia. — At  the  autopsy  of  individuals  dead  of  pyae- 
mia is  found  an  oedematous  putrefactive  condition  of  the  surface  of 
wounds,  with  a gangrenous  diphtheritic  condition  of  the  internal  sur- 
faces of  the  uterus  and  a phlebitis  or  a thrombosis  of  the  regions  origi- 
nally affected.  Bloody  coagulations  are  found  in  the  principal  veins 
of  the  regions  affected,  which  are  often  limited  on  the  cardiac  side  by 
a branched  and  canulated  anfractuous  thrombus.  Emboli  are  often 
found  in  the  heart  or  pulmonary  veins  which  are  evidently  detached 
from  a venous  clot : they  are  not  infrequently  seen  in  the  pulmonary 
arteries,  and  sometimes  there  is  also  an  endocarditis  of  the  auriculo- 
ventricular  valves  and  cardiac  arterioles.  There  may  be  a nephritis,  and 
finally  multiple  abscesses  in  various  organs.  These  abscesses,  which 
contain  many  masses  of  bacteria,  are  commonly  found  in  the  lungs, 
but  are  also  exceedingly  frequent  in  the  liver,  kidney,  spleen,  and 
muscles. 

Lesions  op  SEPriciEMiA. — Although  there  are  degrees  and  vari- 
able gravities  of  pytemia,  they  form  a class  of  diseases  more  or  less 
comparable  to  each  other,  and  may  be  considered,  clinically,  to  belong 
to  one  and  the  same  group,  because  of  the  pretty  constant  presence  of 
foci  of  su])puration.  It  must  be  remembered,  however,  that  this  dis- 
tinction is  merely  one  of  clinical  convenience,  and  has  no  bearinsr 
whatever  upon  the  specific  cause  of  the  individual  case  or  grouji  of 
cases  under  consideration  at  the  time.  The  real  causes  and  the  scientific 
determination  of  them  can  only  be  reached  by  bacteriological  investi- 
gation. Setting  aside,  however,  such  cases  as  have  just  been  described. 
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there  remain  a larger  number  that  are  classed  as  “ septicajmias,”  and 
which  are  variable  not  only  according  to  the  degrees  of  intoxication 
but  also  seem  to  vary,  from  a clinical  point  of  view,  more  distinctly  in 
their  causes  and  their  progress,  and  are  therefore  considered  under 
many  dilfering  categories.  For  exami)le,  JeanneP  describes  in  surgical 
septiemmia — 1,  simple  traumatic  or  primitive  fever  of  the  wounded, 
which  may  be  considered  as  the  result  of  absorption  of  the  blood  or 
contused  and  mortified  tissue ; 2,  subacute  or  foudroyant  septicajmia, 
which  is  the  result  of  the  invasion  of  wounds  by  the  large  bacilli  of 
gaseous  gangrene — erysipfile  bronze,  progressive  gangrene,  gangrenous 
emphysema ; 3,  simple  acute  septicaemia  or  putrid  infection ; 4,  chronic 
septicajmia. 

In  simple  acute  septicaemia  the  wound  is  gray  or  purple,  and  shows 
no  tendency  to  healing,  but  gives  out  a sanious  and  often  offensive  dis- 
charge. Fever  usually  follows  the  traumatic  fever,  and  it  appears  as 
if  the  patient  were  affected  with  a type  of  continued  or  typhoidal 
fever,  which  sometimes  marks  its  onset  with  a chill.  Uiion  autopsy 
there  is  noticed  a rapid  putrefaction,  which  seems  to  have  begun  witli 
or  even  before  death.  There  are  no  characteristic  visceral  lesions,  the 
changes  apjwreut  consisting  of  a softening,  together  with  a granular  or 
fatty  condition  of  the  hepatic  cells ; an  acute  parenchymatous  nephritis 
in  which  the  kidney  is  soft  and  anaemic ; a tumefaction  of  the  spleen 
with  softening ; a congestion  of  the  intestines ; and  sometimes  an 
inflammation  of  the  pleura  or  pericardium.  Such  a surgical  septicae- 
mia differs,  then,  in  general  from  a pyaemia  by  its  symjffoms  as  well  as 
by  tlie  absence  of  metastatic  suppuration.  But  many  varieties  occur, 
and  a class  has  been  separated  of  jiyo-septicaemias,  where  there  appears 
suppuration  with  the  general  symptoms  of  septicaemia.  All  of  which 
goes  to  show  the  facts  that  have  been  so  many  times  repeated,  that  there 
is  no  definite  dividing-line  between  tlicse  two  classes  of  affections,  that 
their  symptoms  are  so  variable  that  the  names  must  be  used  as  mere 
clinical  conveniences,  and  that  no  single  cause  can  be  considered  to  pro- 
duce either  the  one  or  the  other.  These  causes  are  so  manifestly  varied 
in  number  and  activity  that  no  rational  consideration  of  jiysemias  or  sep- 
tiemmias  in  general  can  be  made,  or  of  puerperal  fever  in  particular, 
without  a knowledge  of  the  different  organisms  which  have  been  found 
to  produce  changes  of  this  sort,  and  of  the  clinical  products  of  their 
activity. 

Before  entering  upon  our  review  of  the  work  done  in  this  direction, 
the  third  proposition,  necessary  to  a belief  in  the  assertion,  that  bac- 
teria are  concerned  in  the  production  of  puerperal  fever  by  their 
entrance  from  without,  must  be  given  some  attention.  This  was — 
that  micro-organisms  must  be  proved  not  to  be  capable  of  self-repro- 
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duction  anywhere — inside  of  the  body  more  particnlarlyj  but  outside  as 
well.  In  other  words,  the  old  doctrine  of  omnis  ovum  ab  ovo  must  be 
reaffirmed  and  made  to  apply  to  these  single-celled  plants  as  well  as  to 
the  cells  collected  together  and  making  up  the  tissue  of  the  living  ani- 
mal organism.  Such  an  assertion  is  hardly  difficult  to  support  to-day, 
and  it  seems  unimportant  to  pay  any  attention  to  it  by  those  best 
skilled  in  modern  research.  The  older  experiments,  to  prove  the  truth 
of  spontaneous  generation  by  showing  that  a tightly-corked  flask  of 
fermentable  material  would  ferment  and  show  active  forms  of  life  in 
certain  cases,  even  after  prolonged  boiling,  have  been  entirely  discred- 
ited since  the  discovery  of  the  existence  and  resisting  powers  of  spores; 
and  the  experiments  tending  to  show  a variation  of  form  and  pathogenic 
powers  ill  an  organism  have  been  equally  shown  to  rest  upon  faulty 
methods.  Of  this  latter  class  the  most  prominent  were  the  results 
obtained  by  Naegele,  who  claimed  to  have  seen  the  harmless  “ hay 
bacillus  ” {B.  mbtillis),  change  into  and  take  on  the  properties  of  that 
most  virulent  of  organisms,  the  Bacillus  anthracis.  In  this  case 
there  was  evidently  a substitution  of  the  one  organism  for  the  other 
during  the  progress  of  the  cultivation  experiments — a result  easily 
obtainable  by  reason  of  the  greater  activity  of  the  one  over  the  other 
— and  the  mistake  might  readily  be  made  of  supposing  the  original 
organism  to  be  still  present  after  the  substitution  had  occurred,  because 
of  the  very  great  similarity  of  the  microscopic  appearances  of  the  two. 
A repetition  of  this  apparent  change  in  pathogenic  properties  has 
never  been  reobtained,  even  in  the  case  of  these  two  organisms,  and 
most  certainly  never  in  any  other  case.  Assertions  to  the  contrary, 
derived  from  supposed  clinical  facts,  arc  numerous  without  doubt,  but 
no  such  assertions  can  be  accepted  to-day  in  the  face  of  the  enormous 
numbers  of  crucial  experiments  showing  the  contrary.  It  must  be 
accepted,  therefore,  that,  so  far  as  proof  goes,  no  micro-organism  that 
has  been  isolated  and  cultivated  under  artificial  conditions  ever  under- 
goes such  a complete  change  of  power  as  this.  A^ariations  in  jiower 
are  shown,  and  can  be  ]iroduced  at  will  by  variations  in  temperature, 
moisture,  air-supj)ly,  etc.,  but  even  these  are  but  poorly  understood, 
and  almost  always  such  results  are  obtained  only  under  forced  eon- 
ditions  that  are  not  likely  of  occurrence  outside  of  the  laboratorv. 

The  facts  as  shown,  then,  prove  that  bacteria  do  not  arise  by  sponta- 
neous generation  anywhere;  and  this  being  true,  as- well  as  the  fact 
that  they  have  never  been  found  in  the  body  in  health,  their  presence 
there  in  disease  must  be  ascribed  to  an  entrance  from  without,  and  the 
finding  of  suitable  conditions  for  their  development  after  this  entrance 
has  been  effected. 

We  have  now,  therefore,  reached  the  point  at  which  we  can  confi- 
dently affirm  that  bacteria  or  their  products  are  the  exciting  causes  of 
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such  affections  as  the  pyasmias  and  sei)tic£Emias,  because  we  have 
shown  that  tlie  line  of  exjicri mentation  suggested  as  a necessary  pre- 
liminary to  such  an  assertion  has  been  carried  out.  That  is,  bacteria 
have  never  been  found  in  healthy  human  tissues;  they  have  been 
shown  to  be  inca])able  of  self-production  ; and  the  methods  of  their 
entrance  into  the  body  have  been  indicated. 

In  addition  to  this,  the  etiological  importance  of  many  of  them  has 
been  most  carefully  studied  and  made  out  by  the  em])loymcut  of  the 
only  means  to  that  end — isolation,  pure-cultivation,  and  successful 
inoculation-experiments.  And  here  comes  in  a difficulty  that  has  been 
encountered  by  all  experimenters  in  the  investigation  of  the  special  class 
of  clinical  disturbances  grouped  as  puerperal  fever.  l\Iany  organisms 
have  been  found  in  cases  of  these  disturbances  and  jmre-cultivations 
of  them  have  been  made,  but  the  result  of  inoculations  of  these  pure 
cultures  iu  the  vaginae  and  uteri  of  parturient  animals  has  been  purely 
and  uniformly  negative.  These  same  oi’ganisms  introduced  into  the 
.same  animals  by  other  methods,  cutaneous,  subcutaneous,  or  circulatory, 
have  invariably  given  characteristic  disturbances,  but  not  when  intro- 
duced in  the  uterus  or  vagina,  unless  a s]iccial  wound  was  made  for 
their  introduction.  At  fir.‘^t  sight  it  would  ajjpear  that  if  no  re.sults 
can  be  obtained  in  animals  with  organisms  obtained  from  puerperal 
women  by  the  .same  methods  of  introduction  in  animals  as  arc  claimed 
to  occur  in  women,  the  as.scrtion  that  the  vagina  and  uterus  are  ordi- 
narily the  channel  of  entrance  in  women  would  receive  a .serious  if 
not  fatal  blow.  And  such  would  certainly  be  the  ca.se  if  it  were  not 
for  the  marked  difference  in  the  condition  of  things  after  jjarturition  in 
the  females  of  man  and  the  lower  animals  usually  used  for  experiment. 
In  the  first  place,  the  conditions  of  the  females  of  the  latter  are 
in  every  way  better  for  undergoing  the  processes  of  parturition. 
Living  as  they  do  under  the  laws  made  for  them  by  nature,  and  being 
selected  cases  always  by  the  free  ojicration  of  the  law  of  the  survival 
of  the  fittest,  parturition  is,  with  them,  as  natural  and  almost  as  easy 
an  act  as  defecation  ; and  there  is  none  of  that  tremendous  physical 
aud  mental  disturbance  occurring  in  the  women  of  civilized  races  and 
furnishing  one  of  the  favorable  conditions  for  the  entrance  and  activity 
of  poisonous  agents.  So  also  there  occurs  none  of  the  stretching  and 
tearing  of  the  tissues  .seen  in  civilized  women,  undoubtedly  the  residts 
of  faulty  ]ihysical  aud  moral  laws.  That  these  things  arc  the  result 
of  such  effects  may  be  seen  by  glancing  at  the  stories  of  ]>arturition 
told  in  Englcmann’s  Labor  Amove/  Friviitive  People,  3d  ed.,  St. 
Louis,  1884.  But  the  negative  results  obtained  in  experiments  of  this 
nature  u]ion  animals  are  further  cx])lained  by  the  fact  mentioned  above 

the  diftcrcnces  in  the  anatomical  conditions  between  the  two.  In 

the  woman  histological  researches  show  that,  at  any  rate,  at  the  placen- 
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tal  site  there  is  a loss  of  the  epithelium  of  the  mucous  membrane,  and 
that  this  loss  persists  after  the  coming  away  of  the  i)lacenta  for  a 
greater  or  less  length  of  time  which  may  be  counted  by  days. 

There  is  here,  therefore,  even  in  the  most  normal  ease  of  delivery,  a 
place  of  entrance  for  bacteria  and  for  the  creation  of  local  or  systemic 
disturbances  if  any  of  pathogenic  powers  be  present.  On  the  other 
hand,  whilst  this  loss  of  epithelium  occurs  in  animals  during  partu- 
rition, it  is  almost,  and  in  some  cases  completely,  repaired  before  the 
coming  away  of  the  placenta,  and  at  the  most  the  repair  is  complete  in 
a very  short  time  after  delivery,  counting  almost  in  minutes.  There- 
fore there  is  not  in  such  cases  as  there  is  in  women  any  channel  left 
o]ien  by  nature  for  the  entrance  of  bacteria,  pathogenic  or  not ; and 
the  contrast  between  the  two  conditions  is  complete,  civilized  woman 
being  after  parturition  in  the  condition  most  receptive  for  the  entrance 
and  development  of  bacteria;  animals,  on  the  contrary,  being  pre- 
pared by  nature  in  the  condition  most  effective  under  the  circumstances 
for  resisting  the  entrance  of  septic  poisons  by  such  channels  as  the 
genital  tract.  So  that  it  is  not  surprising  that  inoculations  in  ani- 
mals by  simple  uterine  injections  should  be  negative  in  their  results, 
and  the  non-success  of  such  experiments,  explained  in  this  way, 
cannot  be  taken  even  as  negative  evidence,  the  more  especially 
as  successful  results  are  obtained  if  the  point  of  the  inoculating 
needle  be  introduced  under  the  mucous  membrane  of  the  uterus  or 
vagina. 

Having  reached  this  point  in  the  discussion,  it  is  extremely  interest- 
ing to  mention  some  of  the  organisms  that  have  been  found  in  patients 
affected  with  ])uerperal  fevers,  before  entering  upon  the  more  system- 
atic classification  according  to  bacteriological  methods  that  must  be 
made  before  a true  idea  can  be  formed  of  what  these  processes  mean. 
For,  although  it  is  true  that  a number  of  organisms  have  been  found 
in  the  lesions  of  puerperal  fever,  nevertheless,  considering  the  name 
as  apjdied  merely  for  convenience  and  not  as  denoting  a specific  dis- 
ease, no  complete  view  of  the  case  can  be  had  unless  all  the  micro-or- 
ganisms are  considered  that  are  known  to  produce  septicsemic,  pytemic, 
or  suppurative  processes.  Of  the  work  done  specifically  upon  ])uerpe- 
ral  fever  only  a brief  view  is  necessary,  and  that  only  to  show  the 
truth  of  the  a.ssertion  that  more  than  one  form  of  micro-organism  is 
found  in  the  processes  included  under  this  head,  each  of  the.se  organ- 
isms being  known  to  po.s.se.ss  the  power  of  producing  pathological 
changes  when  introduced  into  the  animal  body.  Tlie  review  of  these 
observations  will  be  brief  also,  because,  from  the  ])oiut  of  vicM'  from 
which  this  paper  is  written,  attention  should  be  devoted  to  the  whole 
subject  of  the  causes  of  septica3mias  and  pyajmias,  rather  than  to  what 
has  been  done  in  one  direction  onlv,  and  that  direction  forming  but  a 
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snicill  part  of  tlie  Giitirc  subject.  Pasteur  and  Dol6ris'  give  four 
varieties  of  bacteria  occurring  in  cases  of  puerperal  fever  observed  by 
them  after  the  older  methods  of  bacteriological  research.  These  they 
classify  as  follows,  according  to  their  morphological  arrangements : 
1.  Cylindrical  bacteria  (rods),  appearing  as  large  filaments  just  before 
or  ordinarily  after  death, — “ bact^ries  s6ptiques  de  Pasteur” — most 
commonly  found  in  rapid  septicaemias.  2.  Micrococci  in  chaplets 
(chains.  Streptococci),  occurring  in  mild,  attenuated  scptica?mias.  3. 
Micrococci  in  pairs,  especially  found  in  cases  accompanied  by  sujipura- 
tions.  4.  Micrococci  occurring  singly  or  in  irregular  massk.  Chau- 
veau,  cited  by  Arloing,^  considers  that  all  varieties  of  puerperal  septi- 
caemia can  be  ])roduced  by  an  organism  which  is  arranged  singly,  in  jiairs 
or  in  chains,  but  that  the  activity  of  this  organism  is  not  proven  to  be 
confined  to  puerperal  fever  alone — an  illustration  of  the  ])oint  that  it 
is  being  attempted  to  show  in  this  paper.  E.  Fracnkcl  found  in  two 
cases  dead  of  puerperal  fever  small  rod-shaped  organisms  in  the  spleen 
which  corresponded  very  closely  with  Rosenbaeh’s  “ Bacillus  saj)ro- 
genes  III.”  and  Passet’s  “Bacillus  pyogenes  fetidus”  (ride  infra). 
These  organisms  upon  isolation  and  cultivation  were  found  to  be 
harmless  upon  subcutaneous  inoculation  in  mice,  guinea-pigs,  and  rab- 
bits, and  to  the  two  latter  upon  intraperitoneal  injection  j but  they  pro- 
duced death  in  rabbits  in  twenty-four  hours  after  intravenous  injection, 
and  an  abdominal  effusion  in  mice  after  from  three  to  six  hours — sel- 
dom later — followed  by  death  and  the  discovery  of  the  same  bacilli  in 
the  blood,  lungs,  heart,  and  pleura.  Of  the  later  inve.stigations  those 
are  the  most  interesting.  Brieger®  investigated  seven  cases,  and  found 
in  all  the  Staphylococcus  pyogenes  aureus  and  the  Strcjitococcus  j^yoge- 
nes.  In  only  one  ca.se  did  he  find  any  form  of  bacillus.  Subcutaneous 
inoculations  in  animals  of  the  blood  from  these  cases  gave  no  results, 
and  from  this  fact  Bricgcr  concludes  that  it  is  the  toxine — a ptomaine 
formed  by  these  organisms — that  causes  the  fatal  result  in  jnici’peral 
fever;  in  other  words,  that  it  is  the  jiroduct  of  bacterial  activity,  and 
not  the  bacteria  themselves,  that  jiroduces  the  effects.  Karlinski^ 
experimented  upon  the  milk  of  a lying-in  woman  who  was  affected 
with  erysipelas.  Using  the  method  of  plate  cultures  for  isolation,  he 
found  the  Staphylococcus  pyogenes  aureus,  the  Stajihylococcus  ]\voge- 
nes  albus,  the  Staphylococcus  ecreus  albus,  and  tlic  Stajdiylncoccus 
cereus  flavus.  The  child  of  this  mother  was  attacked  by  a septicremic 
process,  consisting  of  catarrhal  gastritis  and  enteritis,  peritonitis  and 
pleuritis,  double  parotitis,  and  lobular  jmeumonia,  and  the  same  bacte- 
ria were  found  in  the  blood  and  intestinal  contents  of  the  child  as 


* La  Fiivre  puerperal  ct  lee  Orpanieme  inferlcure,  Paris,  ISSO. 

^ Recherches  sur  lee  Sepikenue-e,  I.yon,  1884. 

» CharitS  Annalen,  Jalir.  1888,  S.  198.  * Wiener  mcd.  WocL,  1888,  No.  28. 
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were  present  in  the  milk  of  the  mother — a striking  coincidence,  surely, 
but,  as  the  author  says,  not  enough,  being  but  one  case,  to  actually 
determine  the  etiology  of  the  disease  in  the  child. 

Xetter,  by  Pasteur’s  method  of  inoculating  the  saliva  under  the  skin 
and  observing  the  resulting  lesions,  found  in  healthy  persons  the  Strep- 
tococcus pyogenes  in  5.50  per  cent.  (7  out  of  127  cases),  Friedliinder’s 
pneumonia  bacillus  in  3.93  per  cent.,  and  Fraenkel’s  pneumo-bacillus  in 
20  per  cent.  In  two  cases  both  these  latter  were  seen. 

These  instances  furnish  evidence  enough  of  the  variety  of  organisms 
that  may  be  found  in  the  processes  included  under  the  head  of  puerperal 
fever.  Many  other  observations  have  been  made  of  a similar  character 
and  with  a similar  result — i.  e.  the  demonstration  of  the  fact  that  more 
than  one  variety  of  pathogenic  organism  may,  and  generally  does,  occur 
in  situations  like  those  under  consideration.  And  other  experiments 
have  been  made  to  show  how  they  get  into  the  body.  The  means  of 
conveyance  are  unc[uestionably,  in  most  cases,  the  hands  and  instruments 
of  the  attendants ; and  how  this  may  occur  in  the  case  of  the  hands  is 
well  shown  by  the  difficnlty  experienced  in  cleansing  them.  Fur- 
bringer^  and  others  have  studied  this  point  very  carefully  from  a 
bacteriological  point  of  view,  and  when  the  difficulty  of  rendering  the 
hands  aseptic  which  they  found  in  the  way  is  considered,  it  is  ea.sy  to 
see  how  little  effect  the  ordinary  washing  would  have  upon  any  septic 
material  upon  them,  and  how  unconsciously  this  might  be  carried  about 
upon  the  lingers. 

But  more  recent  investigations  seem  to  show  the  possibility  of  puer- 
peral infection  although  there  may  be  no  pathogenic  bacteria  about  the 
attendants,  instruments,  or  atmosphere  in  contact  with  the  woman  during 
or  after  labor.  This,  of  course,  could  not  happen  unless  pathogenic 
bacteria  had  their  habitat  in  the  genital  tract  of  healthy  women  ; and 
this  has  usually  been  supposed  not  to  be  the  case,  the  bacteria  found 
thei’e  in  health  (in  the  vagina)  having  been  thought  to  be  innocuous. 
Winter^  found  that  neither  the  Fallopian  tubes  nor  the  uterine  cavity 
contains  bacteria  in  health  ; that,  on  the  other  hand,  the  seeretions  from 
the  cervix  and  vagina  of  healthy  women  contained  many  bacteria ; and 
that  in  one-half  the  cases  some  ])athogenic  varieties  were  found.  But 
he  goes  on  to  say  that  the  virulence  of  these  organisms  was  attenuated, 
because  inoculation-experiments  made  with  them  were  unsuccessful. 

It  does  not  seem  to  have  occurred  to  this  author  nor  to  the  commen- 
tators upon  his  woi’k  that  this  failure  of  his  inoculation-expei’iments 
was  to  be  ascribed  to  another  cause,  and  that  is  the  fact  that  the  organ- 
isms he  found  were  not  pathogenic  in  the  first  place.  For  his  mere 

' Untermch.  und  Vorschriften  und  die  Desinjektion  der  Ildnde  dcs  .lerzieji,  Wiesbaden, 
1888. 

^ Zeit.  f.  Geburlshiilfe,  Band  .\iv.  S.  443. 
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observation  of  similarity  cannot  be  allowed  to  prove  identity,  and  the 
failure  of  the  crucial  test,  the  inoculation-experiments,  must  be  ascribed 
to  faulty  diagnosis,  and  not  allowed  to  npsct  one  of  the  strongest  points 
in  bacteriology,  that  bacteria  do  not  change  their  nature  except  under 
most  unusual  conditions,  and  that  rarely.  Therefore  when  similarities 
of  growth  to  a known  pathogenic  organism  are  seen,  and  inoculation- 
experiments  fail  to  produce  the  results  usual  when  the  true  organism  is 
used,  the  failure  must  be  set  down  to  mistaken  identity  or  faulty  tech- 
nique, and  not  to  a supposed  “ attenuation  ” of  virulence.  Winter’s 
Avork,  about  which  much  has  been  said,  is  therefore  unreliable  to  a 
degree,  so  far  as  furnishing  any  freedom  from  personal  responsibility 
for  the  occurrence  of  puerperal  fever  is  concerned. 

Orth  '■  reaches  a different  result  from  Winter  upon  the  first  point,  for 
he  examined  a number  of  women  during  the  puerperium,  and,  contrary 
to  Winter’s  results,  not  only  found  no  pathogenic  organisms,  but  he 
found  no  bacteria  at  all  in  the  uterus  or  upper  portion  of  the  vagina. 
Pie  reaches  the  conclusion  as  the  result  of  his  experiments  that  the 
lochia  of  healthy  Avomcn  are  entirely  innocuous,  and  do  not  become 
otherwise  except  under  the  influence  of  introduced  organisms.  Fchling* 
also  reaches  conclusions  in  accordance  with  these  facts.  He  considers 
that  direct  infection,  since  the  introduction  of  careful  methods  of  disin- 
fection of  the  hands  and  instruments,  is  rare.  Pie  believes  that  patho- 
genic organisms  come,  not  infrequently,  from  infected  linen,  furniture, 
and  air,  and  he  divides  infection  into  two  classes,  primary  and  second- 
ary. Pie  thinks  that  primary  infection  is  that  resulting  from  the  direct 
introduction  and  contact  of  pathogenic  germs  from  without,  whilst  sec- 
ondary infection  is  due  to  the  absorption  of  ptomaines  produced  by  the 
activity  of  bacteria  which  have  entered  the  genital  canal  during,  before, 
or  after  labor.  Strauss  and  Sanchez-Toledo  ® investigated  the  subject 
of  the  occurrence  of  bacteria  in  the  uterus  or  vagina  after  normal  par- 
turition. They  claim  that  Doleris  * considered  it  from  the  pathological, 
and  not  from  the  physiological,  point  of  view ; and  they  also  mention 
Doderlein’s  results,  finding  that  the  lochia  of  healthy  persons  Avere 
harmless,  but  that  the  lochia  of  the  sick  AA^ere  pathogenic  and  usually 
contained  the  Streptococcus  pyogenes.  These  authors  failed  to  find  any 
bacteria  in  the  uteri  of  the  animals  examined,  and  Goenner  AA'as  equally 
unsuccessful  in  the  case  of  AA'omen. 

Stranss  and  Sanchez-Toledo  found,  further,  that  it  Avas  possible  to 
introduce  large  numbers  of  anthrax  bacilli,  vibrioiis  septiques,  bacillus 
of  charbon  symptomatique,  and  Staphylococcus  pyogenes  aureus  into 

‘ Arch.  f.  OyndkoL,  Bd.  Hft.  3,  1888.  ' nkl 

® ‘‘  Recherches  microbiologiqiies,  etc.,”  Amuiles  de  I’  fnstilul  Pasteur,  August.  1888. 

‘“Essai  snr  la  Path,  et  la  Tlierapeut.  des  Accidents  infectieux  des  Suites  des 
Couches,”  Thise  de  Paris,  1880. 
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the  uteri  of  animals  just  after  parturition  without  result,  and  explain 
the  fact  by  the  differences  in  anatomy  between  the  ease  in  animals  and 
in  women  that  have  been  already  spoken  of.  Doderlein,  in  further 
illustration  of  what  may  occur,  describes  a case  of  instrumental  abortion 
after  hemorrhage  which  was  followed  by  fever  and  death.  Streptococci 
were  found  in  the  uterus,  knee,  middle  huger,  and  in  the  pus  at  the  base 
of  the  ankle.  Death  oecurrcd  from  purulent  meningitis,  with  no  pei’i- 
tonitis.  The  patient  had  had  erysipelas  a year  previously,  and  the 
cervical  lymphatics  were  softened  and  the  probable  source  of  infection. 
In  connection  with  this  case  Doderlein  stated  his  belief  that  puerperal 
sc]jtic£emia  arises  from  the  infection  of  the  uterine  cavity  or  by  specific 
infection  of  the  lesions  occurring  during  labor — that  the  organisms  pro- 
ducing the  symptoms  can  be  introduced  from  the  abdominal  cavities, 
intestinal  disease,  or  by  masturbation,  so  as  to  infect  the  cavity  of  the 
uterus ; and  he  remarks  that  it  is  evident  that  we  cannot  di.scuss  auto- 
infection clearly  until  we  are  certain  of  the  thorough  disinfection  of  the 
uterus  and  vagina  of  the  cases  under  consideration. 

The  influence  of  an  agent  not  often  thought  of  in  connection  with 
septic  absorption  in  puerperal  fever  has  been  discussed  by  Hicks,^  who 
suggests  that  the  manipulations  of  the  uterus,  and  the  motions  conse- 
quent upon  these  manipulations,  may  sometimes  induce  absorption  that 
would  not  otherwise  occur ; Mdiich  is  very  probably  the  case.  Thus, 
the  sudden  withdrawal  of  the  hand  after  firm  compression  of  the 
abdominal  walls  might  favor  an  indrawing  of  material  from  the 
vaginal  to  the  uterine  cavity;  and  another  favoring  element  may  be 
found  in  the  sudden  turning  on  the  side  from  the  back.  In  such  a 
case  the  absorption  would  be  favored  from  the  inner  surface  of  the 
uterus,  because  its  walls  are  often  flabby,  and  upon  turning  over  the 
abdomen  and  uterus  fall  decidedly  if  unsupported,  and  there  is  at  once 
a tendency  to  a vacuum  which  determines  a flow  toward  the  abdominal 
cavity.  Such  influences  as  these  are  undoubtedly  aiding  factors  in  the 
accomplishment  of  the  absorption  of  septic  poisons  in  all  cases,  and  are 
of  unquestionable  importance  in  studying  the  means  of  the  production 
of  the  results  seen  from  such  absorption ; and  they  should  be  guarded 
against,  perhaps  not  as  cai’efully  as  the  presence  of  the  poison  itself,  but 
nevertheless  as  being  elements  in  the  important  system  of  prophylaxis 
that  Ave  are  endeavoring  to  jDerfect. 

We  have  given  illustrations  of  what  has  been  done  in  the  investiga- 
tion of  the  bacteria  occurring  in  puerperal  fever,  and  Ave  have  seen 
that  they  are  of  many  differing  kinds,  eA'en  under  the  microscope,  and 
that  these  differences  are  shoAvn  to  be  even  more  frequent  Avhen  the 
organisms  found  are  subjected  to  cultivation  and  isolation.  There  is 
not,  therefore,  any  simple  organism,  any  specific  living  ferment,  Avhich 

* .-Ini.  Jotmi.  Med.  Sciences,  July,  1838. 
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is  the  cause  of  puerperal  fever.  We  havesliowu,  too,  how  many  sources 
of  entrance  to  the  body  there  may  be  for  the  organisms  that  will  pro- 
duce i)ysemic  or  septicscmic  processes ; that  this  channel  of  entrance 
usually  occurs,  and  may  always  occur,  in  the  vaginal  canal  or  uterine 
cavity , but  that  it  may  also  be  in  other  parts  of  the  body^,*  \vhcre  the 
micro-organisms,  entering  the  body  at  one  place,  are  transferred  to  the 
jilace  of  least  icsistancc  by’  the  blood  current,  lymph-channels,  or  leu- 
cocytes, and  manifest  their  presence  there  by  the  pathological  processes 
that  follow  theii  activity.  It  will  be  seen,  therefore,  that  for  a projier 
consideration  of  puerperal  septicajmia  alone  a consideration  must  be 
made  of  septicaBiuias  and  pyajmias  in  general,  and  that  anything  that 
may  produce  any’  ot  these  processes  may  equally  be  concerned  in  the 
production  of  that  es]iecial  form  of  these  jiroccsses  called  jmerperal 
fever.  It  is  lu-cessary,  therefore,  to  speak  of  each  organism  that  has 
been  isolated  from  a septiciemic,  pyiemic,  or  sajirajmic  process,  or, 
in  fact,  from  any  other  source,  and  which  has  been  cultivated  and 
found  upon  inoculation  to  produce  suppuration  or  septicamiic  changes 
in  inoculation-experiments  upon  the  lower  animals.  This  will  include, 
of  course,  a description  of  organisms  that  have  never  been  found  in 
the  course  of  puerperal  fever,  but  such  an  inclusion  is  justifiable 
and  necessary  because  of  what  has  already’  been  said.  Because  any’ 
micro-organism  that  is  known  to  possess  the  power  of  producing  such 
pathological  changes  as  are  under  consideration  may’  at  any’  time  be 
the  cause  of  a special  case  of  pueqieral  fever,  and  because  it  has  not 
been  observed  to  be  so,  it  is  unwarrantable  to  assume  that  it  cannot. 

The  micro-organisms  connected  with  suppurative,  pysemic,  septi- 
csemic  procc.sses  having  been  considered,  the  view  of  the  whole  will 
not  be  complete  without  as  i^crfect  a reference  as  is  to-day  possible  to 
the  action  of  those  products  of  theirs — the  animal  alkaloids — in  the 
causation  of  the  ])roccsses  in  which  the  bacteria  occur,  and  of  whose 
activity’  they’  are  the  result.  In  speaking  of  the  various  bacteria  that 
will  be  mentioned,  the  order  of  frequency’  of  their  occurrence  will  be 
followed,  and  more  especially’  of  their  occurrence  in  puei’peral  affec- 
tions of  the  nature  of  those  being  studied.  The  description  is  based 
upon  that  required  bv  the  best  modern  scientists  for  the  identification 
of  a bacterium,  and  will  include,  so  far  as  possible,  a mention  of  the 
discovci’er,  its  origin,  shape  and  usual  arrangement,  motility’,  behavior 
under  cultivation  in  various  media,  the  best  temperature  for  its  devel- 
opment, rapidity’  of  growth,  spore-formation,  gas-production,  power 
or  not  of  liquefying  nutrient  gelatin,  behavior  toward  aniline  dy’es, 
and  pathogenic  properties.  By’  .such  a coiu’se,  then,  the  first  organism 
to  be  spoken  of  would  be  the — 

1.  Streptococcus  pyof/encs  of  Rosenbach  and  Pa.sset.  Found  in 
‘ Vide  Doderlein,  svpra,  ami  Ensenbacli,  Per  Eit.  Phleg.  des  Menschen. 
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progressive  erysipelas-like  suppurations,  ami  consisting  of  cocci 
arranged  in  chains  of  sometimes  as  many  as  thirty,  but  often  of  no 
more  than  two.  Has  no  especially  characteristic  method  of  growth, 
except  that  it  is  sluggish  in  any  culture-medium,  develops  best  at  the 
temperature  of  35-37°  C.  (blood  temp.),  but  fairly  well  at  summer 
temperature.  Its  growth  is  slow,  being  only  2-3  mm.  broad  in 
needle-cultures  after  two  or  three  weeks.  After  four  months  the  cul- 
ture is  nearly  if  not  quite  dead.  Not  especially  affected  by  the 
absence  of  oxygen,  and  changes  albumen  in  a vacuum.  Docs  not 
liquefy  gelatin,  and  can  be  stained  by  Gram’s  method  (t.  e.  decoloriz- 
ing with  iodine  and  iodide  of  potash  sol.).  Upon  inoculation  produces 
erysipelas-1  i ke  suppuration. 

2.  Streptococcus  eri/sipelatis.  Fehleisen.'  Found  in  the  cutaneous 
lymph-channels  in  erysipelas.  Very  small  cocci,  occurring  in  pairs  or 
long  chains,  more  especially  iqmn  culture  in  bouillon.  Grows  only  in 
the  needle-track  in  gelatin,  not  on  the  surface ; very  little  upon  agar- 
agar,  not  at  all  upon  potato,  and  veiy  profusely  in  blood-serum  at 
.37°  C.  Its  best  development  is  at  37°  C.,  but  slow  at  that.  Does  not 
liquefy  gelatin,  and  is  stained  by  Gram’s  method.  Produces  in  rabbits 
a sharply-defined  spi’eading  redness  without  suppuration,  and  a cha- 
racteristic erysipelatous  process  in  man.  iSIost  probably  identical  with 
No.  1. 

3.  Bacillus  cedemalbi  maligni,  “ vibrion  septique.”  Hesse,^  Gaif- 
ky,^  Koch,'*  Pasteur,®  Liborius.®  Found  in  garden  earth ; consists  of 
rods  of  from  3.0-3.5  micro-millimeters  long,  anc}  1-1  micro-milli- 
meters broad,  usually  occurring  two  together,  but  sometimes  consisting 
of  chains  from  14  to  40  micro-millimeters  in  length.  It  is  smaller 
than  the  anthrax  bacillus,  with  rounded  ends.  It  is  veiy  motile,  and  has 
no  special  characteristic's  as  colonies.  It  grows  be.st  at  the  temjierature 
of  the  body,  and  very  rajiidly.  Prcjduces  spores  at  its  ends  at  the  close 

* of  the  first  day,  and  most  rapidly  at  37°  C.,  more  slowly  at  summer 
temperature.  Is  entirely  anerobic,  growing  only  in  the  absence  of  oxy- 
gen. Produces  no  gas;  licjuefies  gelatin;  stains  with  all  aniline  colors, 
but  not  with  “ Gram.”  Kills  guinea-pigs  in  from  twelve  to  twenty- 
four  hours  with  appearances  of  widespreading  subcutaneous  cedema 
and  gas-production. 

4.  Staphylococcus  pyogenes  aureus.  Rosenbach,^  Passet.®  Very 
frequently  found  in  ])us,  consisting  of  cocci  of  varying  size  arranged 
in  ma.sses  or  ])airs,  and  of  a medium  size  of  0.87  micro-millimeters. 


' Die  Aetiologie  de.i  enjsipets,  Berlin,  1888.  Dent.  med.  Woch.,  1885,  No.  M. 

’ .VUl.  a.  d.  Kais.  Ocs.-aml.,  Bd.  i.  S.  1.  ^ Ibid.,  S.  54. 

® Bull,  de  I Acad,  de  Med.,  1887,  p.  793.  « Zeil.f.  Hyg.,  Bd.  i.  S.  158. 

’ Mikro-organigmen  he.i  dm  Wundinfekliomlcrankheilen  dee  Menschen. 

® Aeliolngie  der  Eitcrigen  Pliteipnonen  des  Meiviclicn. 
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Its  ypodally  characteristic-  appearance  under  cultivation  is  the  orange- 
yellow  color  of  its  colonies,  its  li(piefaction  of  nutrient  gelatin,  and 
the  foul  smell  of  the  colony  upon  potato.  It  grows  best  at  from  30° 
to  oi°  C.,  and  somewhat  more  slowly  at  summer  temperature.  Its 
growth  in  general  is  rather  rapid.  Spores  have  never  been  found,  but  the 
organism  shows  a remarkable  resistance;  t(.)  de.-<tructive  agents.  It  lives 
a long  time  without  oxygen,  changes  albumen,  and  licpiefies  gelatin. 
Stains  well  be  (jriam  »s  method.  1 roducecs  many  varietie.s  ol  .supjjura- 
tion  by  any  of  the  methods  of  inoculation. 

5.  Micrococcwi  of  Odcomyclitis.  Becker.'  Found  in  the  osteomye- 
litis of  sheep.  Probably  identieal  with  the  preceding,  because  answer- 
ing in  every  way  to  the  de.scription  of  the  former  under  the  uucro.scope, 
cultivation,  and  inoculation. 

6.  Staphylococcus  pyoycncs  ulbus.  In  every  way  identical  with 
No.  4,  excej)t  that  it  [)roduces  no  jiigment,  its  colonies  being  white. 
A colony  retained  its  vitality  for  three  years  and  a half  without 
oxygen. 

7.  2Iicrococcus  pyoycncs  tenuis.  Rosenbaeh.  Rare,  but  when  it  is 
found  it  occurs  in  widespreading  malignant  phlegmons,  and  as  cocci 
somewhat  larger  than  the  .stajihvloeoc-ci,  but  without  any  regular 
arrangement.  It  grows  in  nutrient  agar-agar  very  slowly  as  a thin 
almost  transparent  layer,  and  does  not  liipiefy  gelatin.  Some  of  the 
large  individuals  have  a deeper  staining  at  their  poles.  Its  patho- 
genesis has  not  been  shown. 

8.  Staphylococcus  pyoycncs  citreus.  Pa.sset.  Found  in  pus,  and 
morphologically,  as  well  as  physiologically,  identical  with  No.  4, 
except  that  it  produce's  a lemon-yellow  color  in  its  colonies. 

9.  Staphylococcus  ccrcus  albus.  Pas.set.  Found  in  jjus,  and  con- 
sists of  cocci  of  irregular  size  occurring  in  ma.s.ses,  and  occ-asionally  in 
(Iiains,  growing  on  gelatin  as  white  or  grayish-white  layers  Avith  thick- 
ened, wa.xy-looking  edges.  Is  non-lif|uefying,  and  has  hot  had  its 
pathogenesis  inve.stigated. 

10.  Staphylococcus  ccrcus  fianis.  Is  exactly  like  the  preceding, 
except  that  it  is  found  very  infrequently,  and  preiduces  a lemon-colored 
pigment  in  its  colonies,  which  is  darker  than  occurs  in  No.  8.' 

11.  Bacillus  saproyenes  I.  Rosenbaeh.  Found  in  the  white  plugs 
of  the  follicles  of  the  tonsils.  Is  a large  bacillus,  with  large  sjxires  often 
to  be  seen.  Produces  yellowish-gray  colonies  on  agar-agar,  with  a 
smell  like  burnt  cooking  and  an  extremely  foul  smell  upon  blood- 
serum.  Grows  slowly,  jiroduces  very  large  endogenous  spores,  is  aero- 
bic. With  oxygen  producers  an  intensely  foul  odor;  Avithout  it,  a 
very  gradual  and  .sIoav  putrefaction  of  albumen.  No  pathogenesis  yet 
shoAvn. 


' Deul.  med.  Woch.,  18S3,  No.  46. 
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12.  Jiacillus  mpro(/eiicis  11.  Rosenbacli.  Found  in  the  secretions 
of  foul  feet.  Is  a baeillus  .soraewliat  smaller  than  the  preceding,  grow- 
ing upon  agar-agar  as  numerous  fine  drops,  coale.scing,  and  then  form- 
ing a uniform  translucent  and  then  opacpic  layer  with  the  odor  of  foul- 
smelling  feet.  Has  a very  rapid  surface  growth,  is  aerobic  and  facul- 
tativelv  anaerobic,  with  an  unbearably  foul  smell  when  the  access  of 
oxygen  is  unre.stricted  ; le.ss  .so  if  the  .supply  of  oxygen  be  diminished. 
It  has  invasive  and  pyogenic  properties. 

13.  Bacillus  sap’ogenes  111.  Rosenbacli.  Fouml  in  septic  gan- 
grenous jHis.  Grows  without  special  characteristics  upon  agar-agar, 
with  medium  rapidity.  With  oxygen  produces  rapid  change  in  albu- 
men, slower  without,  and  a very  foul  odor  when  cultivated  in  milk. 
Upon  injection,  either  .subcutaneous  or  in  the  joints  of  rabbits,  it  pro- 
duces a yellowish-green  infiltration,  with  wide  ilestruction  of  tissue 
and  a foul  smell. 

14.  Bacillus  pyogenes  jeetidus.  Passet.^  Found  in  an  abscess 
of  the  anus.  Short  .staffs  with  rounded  ends,  l^^^  millimeters 
long  by  broad,  often  occurring  in  pairs  or  more  together  in 
chains.  It  po.ssesses  slight  motion,  and  presents  nothing  character- 
istic upon  culture,  but  a clear  brown  colony  upon  potato  of  extreraelv 
rapid  growth,  non-liquefying,  and  upon  injection  into  mice  and 
guinea-pigs  produces  death  in  twenty-four  hours,  with  masses  of 
bacilli  in  the  blood,  but  none  at  the  point  of  inoculation  or  iu  the 
organs. 

15.  Staphylococcus  .^alivailm  pyogenes.  Biondi.  Found  in  the 
abscess-contents  of  a rabbit  inoculated  subcutaneously  with  saliva  from 
a case  of  scarlet  fever.  Cocci  smaller  than  most  known,  0.3//  to  0.4// 
in  diameter,  occurring  in  irregular  masses.  Has  no  especial  characteris- 
tics under  cultivation  except  the  golden-yellow  color  of  the  colonies  in 
agar-agar  at  blood-temjicrature.  Shows  great  i-osi.stance  to  low  tem- 
peratures, cold,  and  drying.  Grows  very  slowly  in  gelatin,  ra])idlv 
upon  agar-agar.  Liquefies  gelatin  slowly.  Stains  best  by  Gram’s 
method,  and  produces  localized  suppuration  upon  inoculation  into  mice, 
guinea-]iigs,  dogs,  and  rabbits. 

'IQ.- Coccus  salimrins  septicus.  Biondi.^  Found  in  the  .saliva  of  a 
person  very  ill  with  puerperal  .scpticjemia.  Round  cocci,  .sometimes 
almo.st  oval  in  form,  with  a depression  in  the  centre  visible  upon  very 
careful  focussing.  Shows  no  especial  characteristics  on  cultivation, 
except  f)ccasionally  an  almo.st  black  color  iu  coloiiie.s  upon  gelatin 
plates.  Grows  be.st  at  blood-tem]K'rature,  but  also  at  18°  to  20°  0., 
and  with  medium  rapidity,  and  docs  not  li(|uefy  gelatin.  It  stains 
easily  with  all  aniline  colors,  and  also  by  Gram’s  method.  It  is  path- 
ogenic for  mice,  guinea-pigs,  and  rabbits,  killing  them  in  from  four  to 

Zeil.  fur  If;/;/..  Bd.  ii.  S.  217. 
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six  flays.  The  bacilli  are  found  in  the  blood  and  in  the  organs,  but 
there  is  absolutely  no  sign  of  any  suppurative  process. 

17.  Bacillufi  salivarius  sejitious.  Biondi.*  Found  in  the  s])utuui 
of  healthy  and  unhealthy  persons.  Short  elliptical  rods,  with  slightly 
jiointed  ends  and  relatively  thicker  bodies,  occurring  as  pairs  in  the 
blood  and  in  fluids,  but  in  the  tissues  as  pairs  with  a capsule  some- 
tijues,  and  somctiines  in  chains  and  uia.sses.  Grows  best  in  plates  with 
the  addition  of  a small  amount  of  idiosphoric,  hydrochloric,  or  nitric 
acid,  but  without  any  other  special  characteristics,  exco]it  that  it  does 
not  cloud  beef-bouillon.  Best  develo2)inent  at  .35°-37°  C.,  and  its  great- 
est virnlence  is  shown  when  grown  at  20°-22°  C.  There  is  no  devel- 
opment at  10°  C.,  and  at  8°-9°  C.  it  loses  its  virulence  and  transmi.s- 
sibility  to  other  nutrient  media  as  well.  It  grows  extremelv  slowly, 
and  produces  no  spore.s,  being  very  susceptible  to  drying.  It  grows 
under  mica,  and  in  an  atmosjfhere  of  hydrogen  also.  It  docs  not 
liquefy  gelatin.  Stains  with  all  aniline  colors  and  with  Gram,  and  is 
pathogenic  for  mice  and  rabbits,  which  it  kills  in  from  twenty-four  to 
forty-two  hours  to  fifteen  to  thirty  clays  with  all  the  clinical  symjitoms 
and  anatomical  changes  of  an  acute  or  subacute  form  of  sc])tic£emia. 
It  shows  the  most  intense  changes  at  the  .scat  of  inoculation,  and  is 
non-])athogenic  for  guinea-pigs,  differing  in  this  re.«pcct  from  No.  22. 

18.  Bacillus  of  Chicken  Cholera — “Cholera  des  ])oulcs”  ol'  Pasteur. 
Found  in  fowls  disca.'^ed  with  chicken  cholera.  Short  rounded  ends, 
staffs,  growing  often  in  threads,  and  staining  characteristically.  It  po.s- 
.se.sses  no  motion  ; .shows  no  marked  peculiarities  under  cultivation  ; 
grows  at  both  ordinary  and  blood  tempcrature.s,  but  very  slowly.  Does 
not  develop  under  mica,  and  is  non-liquefying  in  nutrient  gelatin.  The 
poles  of  the  organism  stain  more  deeply  than  the  centre,  so  that  it  often 
looks  like  a diplococcns.  It  takes  the  usual  nuclei-staining  colors  in 
sections,  but  cannot  be  demonstrated  by  Gram’s  method.  The  smallc.st 
portion  of  a culture  produces  charactcri.stic  .symptoms  in  birds,  followed 
bv  death.  Pigeons,  sparrows,  ])hca.sants,  mice,  and  rabbits  are  suscept- 
ible, whilst  in  guinea-pigs,  sheej),  and  horses  it  produces  ab.sce.sses  local- 
ized at  the  point  of  inoculation. 

19.  Bacillus  of  BabhU  Sepficcemia.  Koch.^  Found  in  putrid  infu- 
sion of  meat,  and  reseml)ling  the  preceding  in  every  respect;  probably 
identical  with  it. 

20.  Bacillus  of  Pseudo-ivdema.  Liborius.*  Found  in  the  cedema- 
tous  fluid  and  tissues  of  a mon.se  inoculafcd  with  garden  earth.  A 
thicker  bacillus  than  No.  3,  with  a thin  capsule.  Grows  at  ordinaiy 
temperatures,  without  .special  characteri.stics  exccjff  the  formation  of  a 
ga.s-bubble  on  the  top  of  the  colonies  in  gelatin,  and  slowly.  It  forms 

* Zeit.fiir  Hyg.,  Bd.  ii.  S.  196.  ’ WundinfektioniiLraiikheiten.. 

3 ZeU.  f.  Hyg.,  Bd.  i.  S.  163. 


MICRO-ORGANISMS  IN  PUERPERAL  FEVER. 


437 


two  s])ores  in  each  rod,  is  anaerobic,  produces  an  odor  resembling  old 
cheese  or  rancid  butter,  and  does  not  liquefy  gelatin.  It  kills  rabbits 
and  mice  very  rapidly,  but  very  few  bacilli  are  found  in  the  dead  ani- 
mals, so  that  the  result  is  probably  due  to  the  formation  of  a ptomaine. 

21.  Bacillus  of  Mouse-septicccmia.  Koch,*  Gaffky  and  Loeffler." 
Found  in  putrid-meat  infusions  and  foul  fluids.  Is  a very  small  rod, 
— 0.8  to  1.0;^  long  and  0.1  to  0.2//  broad,  usually  occurring  in  pairs, 
and  presenting  at  first  sight  an  exceedingly  close  resemblance  to  fine 
needle-shaped  crystals.  Has  no  motion.  Presents  a characteristic 
appearance  in  gelatin  needle-cultures,  branching  out  from  the  needle- 
track  in  very  fine  white  sprays  looking  like  lines  of  vapor.  Shows  a 
very  slight  liquefying  power  in  strongly  alkaline  nutrient-gelatin,  and 
does  not  grow  at  all  on  blood-serum.  It  develops  very  slowly,  pro- 
duces spores,  grows  under  mica,  and  is  non-liquefying.  Takes  the 
usual  nuclei -staining  aniline  colors,  and  may  be  differentiated  by  Gram’s 
method.  It  kills  house-mice  in  forty  to  sixty  hours  after  cutaneous 
inoculation,  but  has  no  effect  upon  field-mice. 

22.  Mouse-septiccemia-like  Bacillus.  Bienstock.^  Found  in  feces. 
An  unusually  small  bacillus,  somewhat  larger  than  Loeflfler’s  bacillus 
of  “ schweine-rothlauf.”  Length  to  breadth  as  0.8//  is  to  0.4//,  and  easily 
confounded  with  micrococci.  Possesses  no  motion.  Grows  veiy  slowly 
witliout  special  characteristics  upon  agar-agar.  Produces  oedematous 
and  erysipelatous  disturbances  in  mice  and  rabbits. 

23.  Diplococcus  jmeumonicB.  A.  Fraenkel,  Weichselbaum,^  Fraen- 
kel.®  Found  in  the  sputum  of  lung  diseases,  especially  in  the  rusty- 
brown  sputum  of  pneumonia,  in  bad  cases  of  empy£ema,  and  in  tiie 
exudation  of  a case  of  cerebro-spinal  meningitis.  Oval  diplococci, 
whose  members  are  lancet-shaped  j under  a high  power  they  appear 
as  rods  whose  ends  are  joined  together  by  a fine  filament,  and  often 
occur  in  chains  of  five  or  six  elements.  A capsule  is  often  seen  sur- 
rounding them  in  preparations  from  the  bodv,  but  never  in  cultures. 
Possesses  no  motion,  and  is  distinguished  from  all  other  cultures  by  the 
extreme  delicacy  of  its  growth.  Does  not  develop  below  24°  C.,’  best 
at  35°,  and  loses  its  virulence  by  variations  in  temperature.  Grows 
very  slowly  at  the  best,  is  non-liquefying  in  gelatin,  takes  all  aniline 
colois,  and  may  be  stained  after  Gram’s  method.  Is  pathogenic  for 
rnice,  guinea-pigs,  and  rabbits,  killing  them  all  in  twenty-four  to  forty- 
eight  hours ; and  there  are  masses  of  the  organism  with  capsules  to  be 
found  in  the  blood  and  all  the  organs. 

o 

* Zeil.f.  Hijf/.,  Bd.  i.  S.  163. 

’ Mitt.  a.  d.  Kais.  Gesund.  amt.,  Bd.  v.  S.  80  und  135. 

^ ^it.  f.  Min.  Med.,  Bd.  viii.  Heft  1 . « Mikrobe  der  SpiUmnscplikaemic. 

ZeAl.  j.  khn.  Med.,  Bd.  x.  8.  401 ; ibid.,  Bd.  xi.  Heft  5 und  6 ; and  Deul.  med.  Woch 
1884,  No.  25.  ■’ 
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24.  Baoillm  rcarinbling  the  Bneimioniu  budllm. — I’asset.'  Found 
in  pus,  and  consisting  of  cocci,  occasionally  short  rods.  Grows  on  the 
top  of  gelatin  in  necdlc-cultnrcs,  rarely  in  the  needle-track,  and  after 
three  or  four  weeks  produces  a brown  staining  of  the  gelatin  and  foul 
odoi'.  Grows  very  rapidly.  Is  aerobic,  produces  no  gas,  and  is  non- 
liquefying. Injected  into  serous  cavities,  it  ])roduces  a .suppurative  dis- 
turbance, but  with  slight  changes  after  subcutaneous  inoculation,  and 
none  at  all  after  inhalation. 

2b.  DiplocofcuH  inirace/hikiris  meninpitidd.  M'eich.selbauin.^  h^ound 
in  the  fresh  e.xudation  of  cerebro-si)inal  meningitis  in  six  cases.  Cocci 
.sonictiines  single,  usually  in  pairs  or  fours,  or  forming  small  ma.sses. 
Pheir  situation  in  the  cells  is  characteiM.^ti*’.  Grow  without  esjwcially 
marked  characteri.stics,  only  at  blood-temperatiu’e,  and  with  medium 
rapidity.  Stains  best  in  st'ctions  with  Loeffler’s  alkaline  niethvlene- 
blue  and  by  Gram’s  method.  Is  pathogenic-  h)r  mictc,  guinea-pigs, 
rabbits,  and  dogs,  especially  for  the  first. 

26.  BacHlus  septicus  af/rigmm.  Nicolaier,  Fliigge.*  Found  in  the 
earth  of  manured  fields.  Bacilli  like  Nos.  18  aud  19,  but  somewhat 
larger.  Grows  without  sjiecial  characteristics,  and  is  non-liquefying. 
Behaves  toward  aniline  colors  like  No.  19,  but  does  not  stain  so  sharply. 
It  is  pathogenic  to  mice,  field-mice,  and  rabbits,  but  a relatively  small 
number  of  the  organisms  are  found  in  the  blood  or  organs. 

27.  The  Sirepfocoeem  pyogenix  vudhpms.  Fliigge.'*  Found  in  the 
necrotic  tissue  of  a h'ukmmic  spleen,  and  cannot  be  distingui.shed  under 
the  micro.scope  from  No.s  1 and  3.  It  ])rodnces  the  .same  sort  of  colo- 
nies upon  cnltivation  as  No.<.  1 and  3;  grows  more  slowly  than  they  do, 
and  is  non-liquefying  in  gelatin.  Is  pathogenic  to  mice  and  rabbits, 
with  jiost-mortem  apjiearances  similar  to  those  produced  by  Nos.  1 and  3. 

28.  Strcptoeoceyx  xepticKx.  Nicolaier  and  fruarneri.®  Found  in  foul 
earth  and  similar  to  other  .streptococ-ci,  except  that  it  has  not  such  a 
tendency  to  form  chains  under  all  circnm.stancc.s,  and  occurs  in  tissues 
mo.stly  as  ]>airs.  Grows  on  gelatin  as  small  fine  colonie.s,  similar  to 
other  streptococci.  Grows  still  more  .slowly  than  the  ju-cceding,  and  is 
non-liquefying.  Is  ])athogeni('  to  mice  and  rabbits. 

29.  Streptococeux  Hcpto-pya'miem.  Biondi.®  Found  in  the  saliva 
of  one  individual  with  a ])hlegmonons  angina,  and  of  two  others  with 
primaiy  erv.sipelas  of  the  larynx.  Round  cocci  0.7  to  0.8/z  in  diam- 
eter, occurring  in  chains,  of  which  the  pairs  arc  often  made  tq)  of  two 
of  irregular  size.  Grows  without  .special  characteristics,  excejit  a yel- 
lowi.sh-gray  color,  in  colonies  on  agar-agar,  at  blood  temjierature  after 
forty-eight  hours.  Is  non-liquefying,  and  does  not  pos.se.ss  pathogenic 


* Loc.  cit. 

® Mikroorganismen,  Leipsic,  1886,  S.  257. 

* Fliigge’s  Mikroorganismen, 


* Fort,  der  Med.,  1887,  No.  18. 

* Ibid.,  1886,  S.  153. 

8 Ze.it.  f.  Hi/g.,  Bd.  ii.  S.  225. 
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pn)p(.‘ities  for  mice,  guinea-pigs,  and  rabbits,  although  it  produces  a 
tvi)ical  erysipelas  in  the  latter  when  injected  into  the  (>ar.  Very  hkely 
identical  with  No.  3. 

30.  Streptococcus  articulorum.  Loeffler‘  and  Fliiggc.^  Found  in 
various  forms  of  diphtheria  in  and  out  of  the  alfected  nincons  mem- 
branes. Occurs  in  chains  of  sometimes  more  than  a hundred,  among 
which  some  are  much  larger  than  others ; and  in  these  large  ones  a trans- 
verse division  may  almost  always  be  seen  to  be  going  on.  Grows 
Avithont  any  special  characteristics,  A^ery  sloAvly,  and  is  non-liqnefying 
in  gelatin.  Is  pathogenic  for  mice;  guinea-pigs  are  not  susceptible. 
IntraA-enous  injection  in  rabbits  produces  atypical  joint  affection,  Avith 
death  nsnally  folloAving. 

31.  BaciUus  necrophorm.  Loeffier.^  Obtained  in  the  processes 
resulting  from  inoculation  of  particles  of  condylomata  in  the  anterior 
chamber  of  the  eye  of  a rabbit.  Bacilli  of  varying  lengths,  but  of 
equal  thickness,  often  joined  in  long  undulating  threads.  Does  not 
groAA'^  upon  gelatin  or  agar-agar,  and  A'ery  slightly  on  horse  blood- 
serum,  and  best  in  neutralized  rabbit-broth.  It  is  pathogenic  to  rab- 
bits, jirodncing  a necrotic,  cheesy  sort  of  process. 

32.  Brieger’s  Bacillus}  Found  in  feces  and  artificially  prepared 
pntrefactiAm  mixtures.  Small  rods,  a little  longer  than  broad.  Very 
characteristic  groA\4h  on  gelatin-plates,  like  the  markings  on  tortoise- 
shell, and  on  potato  as  a dirty-yelloAV  layer.  Pathogenic  to  guinea- 
pigs  by  snbentaneons  injection,  but  produces  no  residt  if  introduced 
by  the  mouth  or  anus. 

33.  Emmench’s  Bacillus}  Weisser.®  Found  by  Emmerich  in 
needle-cultures  from  blood,  tissue-scrapings,  and  discharges  from 
cholera  patients  at  Naples ; by  Weisser  in  normal  as  aa'cII  as  abnor- 
mal human  feces,  in  the  air,  and  in  foul  fluids.  Short  rod.s,  singly  or 
in  tAA'os,  rarely  more.  One  and  one-half  times  as  long  as  broad — 
about  the  size  of  the  typhoid  bacillus.  Has  no  motion,  and  presents 
no  diagnostic  characteristics  upon  cnltiA'ation.  Resisted  tAveh’^e  days’ 
freezing  at  24°  C.,  and  four  AA'eeks’  drying  at  summer  temperature. 
Spores  not  obserA’od,  but  their  presence  very  ]irobable,  because  of  this 
resistance.  Is  non-liqncfying  in  gelatin,  and  does  not  stain  by  Gram’s 
method.  Its  pathogenic  powers  especially  iiiA'cstigated  in  regard  to 
the  production  of  (holeraic  symptoms. 

34.  Bactenum  coU  commune.  Eseherich.^  Present  constantly  in  the 
intestinal  .canal  of  men  and  animals  examined  and  in  the  .stools  of 

' Mitt  a.  d.  Kah.  Ges.  amt.,  Bd.  ii.  R.  4-51.  Mikroorgavmnen,  S.  153. 

= Lnc.  cit,  8.  4<)3.  ‘ Bert.  klin.  Woe},.  1884,  No.  14. 

* T)eut.  me.d.  Wock.,  1884,  No.  .50;  Berlin,  klin.  188.5,  No.  1.5. 

® Ze.it.  J.  Hyg.,  Bd.  i.  S.  315. 

’ “ Die  Darmbact.  des  Saiiglings  und  ihre  Beziehnngen  z.  Physiol,  der  Verd.,  188(5," 
Fort.  d.  Med.,  188.5,  No.  17. 
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infants.  Its  typical  sliaiic  is  a long  rod,  eight  to  twelve  times  as  long 
as  broad,  with  irregular  sides,  so  that  it  may  look  like  a chain  of  oval 
or  round  organisms;  two  rods  usually  occur  together.  It  is  possessed 
of  sluggish  motion;  produces  a ])ea-yellow  color  uixm  potato,  but 
without  other  especially  characteristic  apiicaranccs  on  other  nutrient 
media,  and  gro^v•s  best  at  body-temperature.  Gro^vs  witli  medium 
lapidity,  and  .spores  have  never  been  ob.served,  although  clear, 
unstained  spaces  are  often  seen  in  the  rods  themselves.  Is  aerobic 
produces  a ga.s  under  anaerobic  conditiou.s,  and  does  not  lic[uefy  gela- 
tin.  Pioduces  diaiihoea  and  collapse  after  subcutaneous  or  intrave- 
nous inocuhition  in  labbits  and  guiuea-jiigs ; is  not  pathogenic  in 
mice. 

35.  Bacillus  of  Intestinal  Diphtheria  in  Rabbits.  Ribbert.'  Found 
in  the  organs  of  rabbits  which  have  died  of  a spontaneous  diphtheritic 
process  of  the  intestines.  Rods  of  3-4  micro-millimeters  in  length, 
and  1— micro-millimetei’s  in  thickness,  with  rounded  ends  and 
often  occurring  in  chains  of  two  and  more.  No  marked  characteristics 
under  cultivation  ; grows  best  at  the  temperature  of  the  body,  and 
with  fair  rapidity.  Its  growth  is  lea.st  when  no  oxvgen  from  the  air 
comes  in  contact  with  the  culture.  It  is  non-liquefying,  and  stains 
well  with  aniline-water  fuchsin,  and  not  at  all  liy  Gram’s  method. 
Produces  death  in  rabbits  in  three  days  after  injection  into  the  ear 
vein,  with  ma,s.ses  of  bacilli  in  the  liver  and  spleen,  and  after  subcuta- 
neous inoculation  a swelling  of  the  neighboring  lymph-glands.  Injec- 
tion into  the  abdominal  cavity  shows  suppuration  and  inflammation  of 
the  entire  inte.stinal  tract  inside  and  out,  with  a necrotic  change  very 
like  the  diphtheritic  jiroce-sses  in  man. 

36.  3ficrocoenis  bofri/oe/eims.  Johne ; Rabe.*  Found  in  tumefied 
swellings  in  hoives.  Micrococci  of  1-1^  millimeters  in  diameter, 
occurring  in  pairs  or  chains.  M'ith  not  very  characteristic  growth 
upon  culture-media,  but  a characteri.stic  odor.  Slightly  liquefies  gela- 
tin. Kills  guinea-pigs  with  symjitoms  of  septica?mia,  and  produces  a 
widespread  cedenia  in  .•^heep  and  goats. 

37.  3ficroeoccus  of  Prorjre.'isive  Ip/mphomata.  in  AnimuLs.  Found  in 
the  expectoration  of  pneumonia  following  measles.  Oblong  cocci, 
with  rounded,  stum])y  ends,  usually  occurring  singly  or  in  pairs,  and 
from  0.4— 0.6  millimeter  in  diameter.  Produces  a grayi.sh-yellow 
pigment  in  gelatin  and  a yellow  color  on  jiotato.  Tlie  best  temperature 
for  its  growth  is  from  18-37°  C.,  it  is  inueh  delayed  at  from  46-48°  C., 
and  it  is  destroyed  at  from  48-60°  C.  It  grows  rapidly  on  the  surface 
of  gelatin,  and  best  with  the  free  entrance  of  air,  and  is  non-liquefy- 
ing. Has  no  characteristic  stain,  and  ciin  be  easily  colored  by  Gram’s 
method.  The  inoculated  animals — dogs,  rabbits,  guinea-jiigs,  and 

’ Zcit.J.  Thiermcd.  u.  Path.,  Bd.  xii.  S.  137. 
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liouse-rnicc — die  in  from  seven  to  fourteen  days,  with  an  enormous 
swelling  of  the  internal  organs,  and  a collection  of  gray  or  grayish- 
yellow  nodules  which  assume  the  type  of  granulomata. 

38.  Bacillus  of  Bhuioscleroma.  Von  Frisch,*  Paltauf,  and  Von 
Eiselsberg.'  Found  in  the  scrapings  of  a tumor  in  rhinoscleroma. 
Short,  rounded-ends  bacilli,  two  or  three  times  as  long  as  broad,  or 
oval  cocci  which  may  grow  into  longer  bacilli  or  threads.  lias  no 
motion,  and  grows  like  Friedliinder’s  pneumonia-bacillus.  Best  devel- 
opment at  36-38°  C.,  and  with  medium  rapidity.  Often  produces  gas 
on  potato,  and  does  not  liquefy  gelatin.  Stains  well  with  Loeffler’s 
methvlene-blue  solution.  Stained  with  aniline-water  gentian-violet, 
and  then  treated  with  dilute  acetic  acid  or  Ziehl’s  carbolic-acid  fuchsin 
solution,  the  bacilli  appear  surrounded  by  a capsule.  Upon  inocula- 
tion into  animals  the  bacilli  jiroduce  suppuration  of  the  pleura, 
absce.sses  in  the  subcutaneous  and  muscular  tissue,  with  death  of  the 
inoculated  animals. 

39.  Tetanus  Bacillus.  Nicolaier.®  Found  in  earth.  Fine  bacilli, 
somewhat  longer  than,  and  not  so  thick  as,  Koch’s  bacillus  of  mouse- 
septicremia.  Grows  on  blood-serum  at  blood-temperature.  Presents  a 
characteristic  spore  formation,  and  stains  best  with  fuchsin.  Produces 
tetanic  symptoms  in  the  animals  inoculated,  with  suppuration  at  the 
point  of  inoculation,  and  bacilli  in  the  channels  of  the  ischiatic  nerves 
and  spinal  cord. 

40.  Bacillus  of  Acne  Contagiosa  in  Horses.  Diec.-kerhoff  and  Gra- 
witz.‘  Found  in  the  pus  and  dried  .scales  of  pustules  obtained  by  inoc- 
ulating a horse  with  “Engli.schen  Pocken.”  Short  straight  or  slightly 
curved  bacilli,  0.2  millimeter  in  .size.  Grows  without  marked  charac- 
teristics, but  has  a perceptible  odor.  Its  be.st  development  is  at  37°  C., 
and  it  does  not  grow  at  all  under  17°  C.  It  grows  rapidly  on  blood- 
serum,  but  very  much  more  slowly  on  other  nutrient  media.  Stains 
quicke.st  and  be.st  in  watery  solutions  of  fuchsin,  but  a very  beautiful 
color  may  be  obtained  by  using  Gram’s  method.  Produces  a typical 
acue  upon  ndjbing  into  the  skin  of  horses,  calves,  sheep,  and  dogs,  and 
sup})uratiou  in  rabbits.  Upon  subcutaneous  injection  there  occurs  an 
erysipelatous  swelling,  with  a general  intoxication  of  the  animal,  with 
mortification  and  .suppuration. 

This  c!ompletes  the  list  of  organisms  that  have  been  found  in  the 
suppurative  or  pyaemic  or  allied  ])roce.sses  in  man  or  the  lower  animals, 
and  that  have  been  isolated,  cultivated,  and  de.scribed,  so  that  there  may 
be  eompari.sons  made  by  new  workers  in  the  same  field. 

But  the  enumeration  includes  others  than  thc.se.  There  have  been 
put  down,  as  nece.s.sarv  to  a complete  review  of  our  present  knowledge, 

' Wien.  me.d.  Woch.,  1882,  No.  32.  ’ Fori.  d.  Med.,  1886,  No.  32. 
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not  only  tliose  oroanisuis  that  have  been  found  in  i)rocc.s.ses  actually 
g-oing  on,  but  also  those  Ibund  in  other  situations,  and  shown  to  be 
caj)able  of  setting  up  local  or  general  disturbances  of  tlie  nature  of 
those  we  are  considering  upon  introtlnction  in  ]inre  (adtures  into  ani- 
mals. 

r'hese,  ol  course,  have  not  the  direct  value  of  the  organisms  found 
in  pathological  processes  in  man  and  shown  to  be  capable  of  setting  uj) 
similar  changes  in  animals.  But  they  cannot  jiossibly  be  neglected, 
even  if  this  link  in  the  chain  of  evidence  b(^  wanting,  for  if  they  can 
so  easily  set  u]>  extensive  changes  in  the  lower  animals — cdianges  pre- 
ci.sely  similar  to  others  occurring  in  animals  and  man — and  if  their 
habitat  may  be  so  wide-sju’cad  as  is  indicated  bv  their  occurrence  in  the 
earth  or  air,  it  must  be  assumed  that  these  organisms  also  may  be 
among  the  causes  of  changes  more  or  le.ss  extensive  in  man,  although 
thev  have  not  yet  been  found  in  tho.se  chances. 

* • o 

1 lioy  slioukl  b(*  looked  for,  liowever ; and  that  an  orf>'anism  known 
to  be  caj)able  of  ])roducing  sejkictemic  or  su])))urative  changes  in  ani- 
mals may  not  be  cajjable  of  doing  the  .same  thing  in  man  can  never  be 
positively  as.sei’tcd,  and  may  bc‘  j)iit  fi)rward  with  only  comparative 
security,  aud  then  only  after  an  enormous  nuiuber  of  examinations 
have  been  made — including  culfivation.s — of  these  ])rocc.sses  as  occur- 
ring in  man. 

It  is  for  this  reason  that  so  many  of  fhe.organisms  already  de.seribed 
have  been  spoken  of  here  in  a ])lace  that  at  first  thought  seems  inapj)ro- 
priatc  for  suc-h  mention.  But  it  is  well  for  ob.stetrieians  to  know  what 
has  been  done  upon  the  general  subjeef,  and  how  this  work  should  be 
a])])lied  to  the  .special  one  of  se])ticsemias  aud  other  .similar  general  dis- 
turbances appearing  during  the  puerperinm,  for  it  is  only  by  such 
knowledge  that  a .scn.se  of  the  general  meaning  of  the  individual  casas 
can  be  obtained,  'fhe  de.scription  of  the  organisms  has  been  made  as 
brief  as  was  in  the  least  consistent  with  a mention  of  them  at  all,  so 
that  if  may  seem  as  if,  reading  only  whaf  is  .said  about  them  here,  it 
would  be  exceedingly  difficult  to  .se))arate  .some  of  them.  But  this  is 
not  .so  in  reality  if  the  fuller  de.scri])tious  published  in  the  original 
articles  treating  of  them  be  consulted.  For  examjde,  it  is  often  said  in 
the  dc.scri]itions  that  there  is  no  marked  charach'ristie  appearance  “ upon 
cultivation  but  this  only  means  that  there  is  no  one  thing  shown  by 
the  colonies  upon  any  form  of  nutrient  medium  which  enables  it  to  be 
identified  at  once,  as  in  the  ca.se  of  the  typhoid  bacillus  grown  upon 
potah).  The  minute  de.scription  of  the  colonies  oftentimes  .shows  a 
grou])  of  eharaeterisfies  not  diagnostic  by  themselves,  but  which,  taken 
together,  make  po.ssible  the  ela.ssification  of  the  organism  and  its  dif- 
ferentiation from  others;  but  this  minute  description  was  necc.ssarily 
omitted  as  being  unnecessary  and  be(uiuse  of  lack  of  space.  The 
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review  of  tliis  list  of  organisms  shows  us,  liow(!vrr,  another  and 
extivmely  important  probability  that  remains  to  lx;  worked  out  in  con- 
neetion  with  them  and  all  others  of  the  miero-organisms ; and  that  is 
the  neecssity  and  possibility  of  a gi-onping  togethcM-  of  the  bacteria  by 
the  means  shown  to  ns  in  cultivations.  In  other  words,  the  classifica- 
tion of  bacteria  must  be,  as  it  is  now,  of  two  kinds:  first,  according  to 
the  ideius  of  the  cryptogamie  botanists ; and,  second,  according  to  the 
convenience  of  experimental  bacteriologists.  This  latter  method  is  the 
one  of  .special  intere.st  to’  us  as  physicians,  and  to-ilay  consists  simply 
of  the  extremely  rough  .separation  into  round  bodies  (micrococci),  rod- 
shaped .straight  bodies  (bacilli),  and  curved  organisms  (.spirilla) : this  is 
as  near  to  a classification  as  the  bacteriologist  can  come  at  jiresent  if  he 
depends  upon  the  morphological  apjtearances  alone ; but  if  we  consider 
the  difference  taught  by  the  review  of  the  organisms  just  made,  the 
same  thing  being  shown  with  all  others  yet  isolated  and  .studied,  we 
shall  see  the  possibilities  of  a more  satisfactory  arrangement  from  a 
medical  point  of  view.  We  see  that  there  are  groups  of  these  organ- 
isms presenting  very  similar  characteristics  under  the  microscope,  under 
cultivation,  and  moi-c  e.^pecially  upon  inoculation  : in  the  latter  ca.se 
certain  of  them  bring  out  almo.st  exactly  the  same  pathological  changes 
when  inoculated  in  the  .same  way  and  with  the  .same  sort  of  animal. 
The  lesions  they  give  rise  to  are  similar,  but  the  organisms  themselves 
arc  diffei’ent  as  shown  by  cultivation,  although  these  differences  may 
not  be  very  marked.  Now,  considering  the  micro-organisms  to  be 
plants — for  their  j)laee  in  the  scale  of  Nature  seems  undoubtedly  to 
be  in  this  part  of  her  kingdom — it  aj)pcars  not  improbable  that  these 
“groups”  of  miero-organisms  may  be  species  of  which  each  individual 
goes  to  make  up  a variety,  just  as  in  larger  members  of  the  same  divis- 
ion of  Nature  there  are  varieties  differing  in  minor  points  among  them- 
.selves,  but  all  pos.sc.ssi ug  the  characteristic  elements  of  the  finnily  grou]). 
This  idea,  that  bacteria,  both  the  ])athogcnic  and  uou-])athogenic  mem- 
bers of  the  number  already  studied,  po.sse.ss  certain  elements  in  common, 
bringing  them  into  certain  families  and  dividing  them  off  from  others, 
must  be  especially  prominent  in  considering  those  which  produce  the 
acute  infectious  proces.ses  rather  than  the  chronic  ones.  Indeed,  our 
knowledge  of  the  processes  running  a prolonged  coui’se  is  extremely 
limited,  so  much  .so  that  it  may  be  .said  to  be  ('onfiued  to  one  di.scasc, 
tuberculosis,  in  which  the  full  chain  of  evidence  required  is  complete, 
and  therefore  any  idea  of  what  the  future  may  bring  forth  in  regard  to 
them  must  be  ba.sed  upon  the  merest  guesswork.  With  the  acute  infec- 
tious disea.ses,  however,  it  is  different,  and  more  partietilarly  with  tho.se 
under  special  consideration.  In  this  oa.se  we  have  several  groups  of 
organisms  nearly  alike  as  shown  by  the  micro.scopc  and  cultivation. 
These  groups  each  produce  a similar  sot  of  synqfioms  upon  iiuxaila- 
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tioii,  and  the  probability  ol  their  near  eonnection,  as  varieties  of  the 
same  genus,  is  only  strengthened  by  the  most  recent  researches.  These 
last  have  shown  that,  as  before  mentioned,  it  is  possible  to  isolate  from 
pure  enltures  of  various  organisms  certain  toxic  prineijiles  which  are 
possessed  of  very  virulent  powers,  these  powers  resembling,  in  the 
results  that  are  produced  on  inoculation,  those  of  the  organism  grown 
in  the  nutrient  media  in  which  they  are  found.  These  toxic  principles 
are  for  the  most  part  exceedingly  eomj)lieated  and  very  unstable,  so  that 
they  are  difficult  to  isolate  or  to  analyze.  J5ut  enough  is  now’ known 
about  them  to  show  that  they  are  the  results  of  the  growth  of  bacteria 
in  different  media,  of  which  the  animal  tissues  are  of  course  the  most 
perfect  kind  for  the  pathogenic  bacteria,  and  that  they  are  the  result  of 
new  chemical  combinations  made  possible  by  the  breaking  up  of  the 
matc.i  ials  fiom  which  the  bacteria  have  absorbed  the  elements  neces.sarv 
for  their  own  dcvelo])ment.  These  toxic  jn-ineiples  exist  as  the  result 
of  most  forms  of  bacterial  growth,  and,  so  far  as  known,  produce  by 
themselves  the  results  shown  when  the  organism  is  itself  present  and 
multijdies.  Are  they,  then,  capable  of  being  classified  together  chem- 
ically, as  we  have  just  seen  that  certain  forms  of  bacteria  may  be  phys- 
iologically, and  do  these  “groups”  of  bacteria  jiroduce  the  same  toxic 
principles?  These  are  (inestious  that  our  jircsent  knowledge  does  not 
permit  us  to  answer  with  any  degree  of  definiteness,  but  they  are  cer- 
tainly parts  of  the  vast  jiroblems  in  medicine  that  modern  research  has 
opened  u])  for  settlement. 

Although  our  knowledge  of  the  jitomaines  and  leueomaines  is  so 
slight  (!()in])ared  with  what  it  should  be,  and  will  be  before  many 
years,  that  it  must  almost  be  said  to  be  none  at  all — a mere  knowledge 
of  the  existence  of  this  new  field  of  research — nevertheless,  no  thor- 
ough comprehension  of  disease  can  be  had  from  a modern  jioint  of 
view  unless  we  know  what  they  are  and  what  they  are  supposed  to  do. 
The  fact  that  it  was  impo.'^sible  iu  many  eases  to  imagine  a channel  of 
entrance  made  many  ob.'^ervers  hesitate  to  accept  the  a.ssertions  in 
regard  to  bacteria  being  the  cause  of  disease.  Thus  they  said.  How 
do  the  micrococci  found  in  nleerative  endocarditis  gain  an  entrance  to 
the  seat  of  disturbance?  They  cannot  be  shown  to  have  got  in,  and 
therefore  they  must  be  but  the  accompaniments  and  results,  and  not 
the  cause,  of  disease.  This,  however,  requires  that  all  causes  of  infec- 
tious disease  must  be  shown  to  have  a place  of  entrance  large  enough  or 
noticeable  enough  for  us  to  ajipreciate  by  the  ordinary  senses ; which  is, 
of  coui’se,  absurd.  AVe  cannot  see  masses  of  bacteria  large  enough  to 
develop  the  most  alarming  symptoms,  and  it  is  hardly  to  be  sujiposed 
that  we  can  see  the  lesions  necessary  for  their  entrance  into  the  animal 
tissues ; and  that  we  may  not  appreciate  that  the  le.sions  present  are  the 
channel  of  entrance  for  the  cause  of  the  symptoms  seen  is  shown  by  the 
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fiu^t  observed,  that  batitca-ia  do  not  always  j)roduce  local  effects  at  the 
point  of  entrance,  but  may  give  rise  to  general  symptoms  alone  or  to 
symptoms  localized  at  a distance  from  the  point  of  inoculation.  Rosen- 
bach’s  experiments,  of  making  a simple  fracture  of  the  hind  leg  of  a 
rabbit,  and  then  inoculating  the.  animal  in  the  ear  with  the  Staphylo- 
coccus pyogenis  aureus,  show  this  very  well,  the  result  of  the  experi- 
ments being  the  production  of  an  osteomyelitis  with  abundant  micro- 
organisms at  the  point  of  fracture,  but  no  disturbance  at  the  seat  of 
inoculation : the  organisms  entered  the  solution  of  continuity  and 
attac;ked  the  place  of  least  resistance,  made  so  in  this  instance  by  the 
intentional  injury  to  the  ]>arts  of  the  leg. 

In  apju-oaching  the  subject  we  are  about  to  discuss  we  are  brought 
face  to  face  again  with  the  old  question  of  the  internal  or  external 
origin  of  infectious  diseases.  The  former  can  hardly  be  supported 
to-day  because,  as  has  been  said,  the  theory  of  spontaneous  generation 
has  been  practically  disproved  and  has  no  scientific  basis  upon  which 
to  .stand,  and,  on  the  other  hand,  the  absolute,  conclusive  proof  of  the 
production  of  every  infectious  disease  by  an  external  cause  cannot  be 
conceded  until  an  organism  has  been  found  and  identified  for  each  and 
every  one  of  these  diseases.  This  has  not  been  done,  and  probably  never 
will  be,  but  it  is  not  necessary  in  several  ca.ses,  and  the  more  especially 
in  those  that  are  under  pre.sent  con.sideration.  For  we  know  enough 
now  to  be  certain  that  not  all  diseases  that  have  been  separated  and 
given  names  by  their  clinical  signs  are  due  to  distinct  cau.ses ; and,  on 
the  other  hand,  we  know  that  many  different  causes  may  produce  sim- 
ilar clinical  symptoms.  And  this  .seeming  necessity  for  the  attachment 
of  a special  microbe  to  each  special  group  of  clinical  .symptoms  is 
shown  to  be  no  necessity  at  all  by  the  di.scoveries  tliat  are  being  made 
in  regard  to  the  products  of  their  activity — the  jitomaines  and  leueo- 
maines.  Medical  men  must  come  to  the  realizing  .sen.se  of  the  fact 
that  there  must  be  a new  cla.ssification- of  the  infectious  proce.sses  rep- 
resented by  the  septicasmias  and  pyaemias,  and  that  not  only  the  clin- 
ical symptoms  must  be  considered,  but  that  the  etiology  of  the  ]>ro- 
cesses  is  of  even  more  importance.  In  this  etiology  are  eoncerncd,  its 
recent  invc.stigations  .show,  not  only  the  bacteria  themselves  as  active 
factors  in  the  production  of  pathological  proce.sses  by  the  absorption  of 
the  elements  nece,ssary  for  their  growth  from  the  nutritious  materials  or 
even  the  cells  of  the  animal  tissues  in  which  they  find  themselves,  but 
also  the  cla.ss  of  alkaloids  called  ptomaines  and  leucomaincs,  of  which 
comparatively  little  is  known,  although  that  little  is  quite  sufficient  to 
show  their  extreme  inqiortance  in  medicine.  In  considering  this  class 
of  substances  and  studying  their  effect  in  the  special  })roces.scs  under  con- 
sideration, puerperal  septiccemias  and  pyamiias,  it  is  nece.s.sary  to  take'  as 
broad  a view  of  the  subject  as  is  the  ca.se  with  the  micro-organisms  them- 
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selves.  Because  if,  a.s  we  have  endeavored  to  show,  many  forms  of  Imcte- 
ria  may  be  eoneerned  in  the  prodnetion  of  these  processes,  it  follows  with 
equal  truth  that  many  forms  of  these  toxic  substances,  the  product  of 
bacterial  growth,  may  be  equally  eoueerued  in  causing  these  and  simi- 
lar residts.  But  a difficulty  iu  jn-ecise.and  pertinent  statement  comes 
in  here  for  this  reason.  The  study  of  the  individual  bacteria  and  of 
the  lesions  in  wliich  they  are  found  has  not  been  carried  so  far  that  it 
is  possible  to  state  what  special  form  of  alkaloid  ('aeh  organisni  pro- 
duces, 01*  even  wdiether  the  toxic  pnxlucts  found  in  the  nutrient 
material  after  they  have  grown  there  are  single  or  multiple;  so  that, 
as  yet,  we  are  unable  to  say  of  a bacterium  that  it  produces  such  and 
such  alkaloids  which  will  have  su(;h  and  such  effects  upon  introduction 
into  living  tissues.  This  much  is  known,  how'cver:  that  there  are  cer- 
tjiin  substances  found  in  media  which  have  been  the  scat  of  the  growth 
of  bacteria,  and  in  all  such  media  that  have  Ikx'u  ])ro])erly  investigated ; 
that  these  substances  are  alkaloidal  in  nature,  and  possessed  of  exceed- 
ingly  pow'erful  toxic  projwrties  ; that  they  often  occur  in  numbers  of  two 
or  three  or  more  in  the  same  nuti-ient  media ; and  that  many  of  them 
arc  so  unstable  that  the  use  of  the  jyoeesses  of  extraction  yet  knowm 
only  serves  to  decompo.se  them  into  sinqiler  substances  which  may  be 
iu(>rt.  This  instability  of  character  naturally  renders  the  difficulties 
of  this  branch  of  study  very  great,  and  the  probabilities  are  that  new 
methods  of  inve.stigation  must  be  ap])lied  before  our  knowledge  in  this 
direction  becomes  extensive  or  very  exact.  That  these  new'  methods 
of  investigation  will  come  is  not  too  much  to  hope,  and  that  their 
arrival  and  a])))lication  will  have  as  great  an  effect  in  increasing  our 
knowledge  in  this  direction  as  Koch’s  methods  of  pure  culture  have 
already  had  upon  our  knowdedge  of  the  bacteria  is  ])raetically  certain. 
In  order  to  a complete  understanding  of  the  subject  a review',  as  brief 
as  may  be,  of  our  ]>re.sent  knowledge  in  regard  to  the  ptomaines  and 
h'ucomaines  is  very  necessary. 

From  the  time  of  the  researches  of  Selmi  in  1872  the  name  of  pto- 
maines has  bci'n  given  to  the  alkaloids  obtained  from  the  putrefying 
cadaver;  and  since  then  Gautier  has  shown  that  these  animal  alkaloids 
can  also  form  in  the  living  organism  and  as  physiological  products  of 
the  living  cell.  To  these  latter  the  name  of  leucomaines  has  been 
given  ; and  in  the  same  way  as  the  vegetable  cell  produces  the  vege- 
table alkaloids  quinine,  digitaline,  morphine,  strychnine,  etc.  do  the 
animal  cells  give  rise  to  the  animal  alkaloids  which  are  more  or  less 
toxic  in  character.  The  history  of  the  study  of  these  alkaloids  in  medi- 
cine may  be  summarized  thus:  After  having  found  that  the  infectious 
fliseases,  in  many  ca.ses  surely,  and  in  all  probably,  are  produced  in  the 
first  in.stanee  by  the  entrance  into  the  body  of  the  various  forms  of  micro- 
organisms, a search  w'as  made  for  the  method  of  action  of  these  destrue- 
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tive  baftc'ria.  As  lias  boon  woll  said/  tlie  patliologioal  olian«>os  jmidnood 
by  intbctious  baotoria  can  bo  oonooivi'd  of  as  rosnlting'  in  two  ways  : Tlnw 
are  oitlior  the  result  of  the  iiiechanical.  didarhancea  tlio  organisms  thoin- 
selvos  prodiioo,  or  else  their  noxious  results  follow  the  forinentations 
they  set  np ; that  is  to  say,  that  by  this  latter  hypothesis  they  give  rise 
to  true  intoxication  following  this  prodnotion  of  toxic  snbstanoos. 
But  pathological  anatomy  has  left  but  little  ini[)()rtaneo  to  suppositions 
of  the  first  order ; the  actual  mechanical  effocts  of  the  bacteria  are 
comparativelv  not  many,  whilst,  on  the  other  hand,  the  clinical  obser- 
vations of  thermomotric  changes,  disturbances  of  the  intellectual  facul- 
ties, and  of  the  general  bodily  functions  show  very  clearlv  that  infc(;t('d 
tissues  are  the  seat  of  abnormal  chemical  changes,  of  which  the  toxic 
products  are  the  cause  of  the  symjitoms  observed  at  the  bedside ; and 
these  products  are  the  leucomai’nes.  The  (piestion  is  still  undecided, 
however,  whether  these  |)athogenic  alkaloids,  these  “jitomaines  found  in 
the  living  body,”  these  leucomaiiies,  are  in  all  eases  the  accompaniments 
of  bacterial  activity'^,  or  whether  th(;v  may  be  formed  bv  the  combination 
of  circumstances  aside  from  the  presence  of  the  living  organisms;  but 
the  facts  observed  and  the  analogies  to  be  drawn  from  them  point  with 
the  strongest  probability  toward  their  being  due  to  such  activity-,  and 
to  their  not  being  formed  in  a healthful  animal  orgatiism  excepting 
under  the  influence  of  the  j)resenee  of  living  ferments. 

Brieger  ^ say's  that  bacteria  jiroduce  chemical  decompositions  in  the 
animal  body',  and  they  do,  acting  in  these  two  ways:  1,  bv  taking  for 
their  own  use  elements  which  are  of  inpiortance  to,  and  necessarv  for, 
the  nutrition  of  the  animal  economy ; 2,  by  ])rf)ducing  in  the  ti.ssnes 
that  they  infiltrate  fl'rmentations  which  result  in  the  separation  of 
certain  toxic  products  of  complex  charactc'r.  In  a word,  thev  give 
rise  in  the  animal  organism  to  ])roducts  of  putrefaction,  just  as  cellular 
life  itself  produces  the  same  thing  in  the  animal.  It  is  this  vifaf  pro- 
cessus which  brings  on  death,  and  which  gives  rise  to  the  cadaveric 
alkaloids  as  to  the  alkaloids  found  in  the  fluids  during  life;  in  a word, 
life  is  a decay'  ( jjoar/aifwe),  and  a fermentation  of  the  colonies  of  cells 
which  make  up  the  animal  organism,  or  of  the  cells  which  invade  and 
besiege  it  (pathogenic  back'n'a),  produces  ptomaines  or  leucomaYnes. 

Gaspard  and  Stich  in  1822  observed  poisonous  properties  in  cadav- 
eric extracts,  but  Panum  in  1856  was  the  first  to  isolate  a |intrelactive 
poison  whose  effects  could  be  compared  with  the  venom  of  serpiaits. 
O.  Weber,  llemmer,  Sweninger,  Stich,  and  Thiersch  concluded  from 
their  researches  that  the  poison  of  putrefaction  was  of  a chemical  nature, 
but  were  unable  to  i.solate  it.  Dnpr6  and  BiMice-.Tones  in  1866  obtained 
from  animal  tissues  and  fluids  an  alkaloidal  substance  to  whicdi  tlu'v 

' “ Action  cles  Microbes  dans  les  Maladies,”  Jtrmie  menlifupie,  iVov.  lb,  1884,  p.  till). 

’ Uebe.r  Plomri'ine,  Berlin,  188.x 
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gave  the  name  of  animal  qninoidine.  Bergmann  in  1868,  at  first  alone 
and  then  with  Schmiedeberg,  obtained  an  azotate  crystalline  substance 
from  putrefied  yeast  of  beer  which  the}'  call  sepsine,  and  which  they 
thought  they  discovered  later  in  septicajmic  blood.  Sonnenschein  and 
Zulzcr  in  1869  isolated  from  the  anatomical  maceration-fluids  an  alka- 
loidal  base  analogous  to  atropine  and  to  hyoscyamine,  and  in  1871 
Roersch  and  Fassbender  during  certain  medico-legal  experiments 
obtained  a substance  presenting  alkaloidal  reactions  from  the  liver, 
spleen,  and  kidneys.  x\.bout  the  same  time  ychwanert  obtained  an 
oily  material  from  the  cadaver  .smelling  of  projwlamine ; Manpiardt 
and  Hager  isolated  a substance  analogous  to  conicine,  to  which  Hager 
gave  the  name  of  septicine ; A.  Gautier  discoyeird  a volatile  cadaveric 
conicine,  and  B.  Liebermann  and  Brands-Krebs  found  the  same  thing 
later  (18/4).  A little  later  than  this  Brouardel  and  Boutmey  found  an 
alkaloid  analogous  to  conicine  in  the  bodies  of  manv  persons  poisoned 
by  eating  stuffed  goose,  and  a ptomaine  analogous  to  veratrine  in  the 
organs  of  other  subjects,  ^\'olkcnhaar,  Moriggia,  and  Batti.stini — 
Selmi  esj)eeially,  and  after  him  Brugniatelli,  Zenoni  and  Cortez,  Drag- 
eudoi*ft,  Spica,  and  many  others — announced  the  existence  of  alkaloids 
of  putrefaction  in  many  important  articles.  Brugniatelli,  Zenoni,  and 
Cortez  showed  the  pre.seuce  of  narcotic  jjoisons  and  of  a base  re.scmbling 
strychnine  in  corruj)ted  maize.  8elmi  by  the  method  of  Otto-Stas, 
Dragondorff  and  Spica  by  a method  of  their  own,  obtained  numerous 
substances  with  alkaloidal  reactions  from  the  organism  ; Coppola 
obtained  them  from  fresh  blood,  Beehamp  from  the  j/roducts  of 
stomachic  and  ])ancreatic  digestion,  Gautier,  Baldinnio,  Bocci,  Schiffer, 
and  Bouchard  from  humau  urine.  But  not  one  of  these  writers  had 
succeeded  in  isolating  the  ]itomaines  which  they  had  di.scovered,  nor  in 
giving  them  fixed  chemical  individualities,  and  they  had  not  given  their 
composition.  This  j/art  of  the  hi.storv  of  the  ptomaines  begins  with  the 
work  of  Xencki,  A.  Gautier,'  £tard,  Guareschi,  INIosso,  iSIaas  and  Will- 
gcrodt,  and  Salkowsky.  Von  Xencki  was  the  first  to  obtain  from 
]mtrefying  gelatin  an  alkaloidal  base  which  had  the  ])ower  of  com- 
bining with  an  acid  to  form  a crystalline  .-^alt : this  was  Xencki’s 
“collidine.”  Following  him,  A.  Gautier  and  Btard  obtained  two 
alkaloidal  bases  cajiable  of  giving  crystalline  salts  from  putrefying 
mackerel — collidine  and  ]iarvoline  (CgHjgAz).  The.se  are  all  the 
alkaloidal  .salts  of  putrefaction  that  were  actually  isolated  before 
Brieger’s  work.  This  investigator  discovered  successively  the  ptomaine 
of  pejitone  (pej/totoxine),  which  produces  death  by  cardiac  paralysis; 
the  j/tomaines  of  ])utrcf}’ing  meat  (cadaveric  ptomaine.s),  guanidine 
CglTjsAz.O^ ; neuridine,  C,H,^Az,;  cadaverine,  CsHinAz,;  pntre.s- 
cine,  C.,Hi2Az2;  saprine,  C„H,6Az2;  trimethylamine,  (CHjjjAz ; and 
' Chemie  appliquef,  t.  i.  p.  253,  1874. 
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mydaleine ; and  of  these  alkaloids  some  are  toxic  and  others  not. 
These  are  not  tlie  only  bodies  that  can  be  obtained  from  putrefied 
infusions  of  meat,  fish,  cheese,  etc.  All  ot  these  materials  yield  a 
series  of  extracts  with  alkaloidal  reactions  and  different  colors  and 
precipitates.  In  fact,  one  can  with  the  alkaloidal  reactions  demon- 
strate the  existence  of  a large  number  of  substances  resembling  vege- 
table poisons  without  ever  indicating  their  chemical  character,  so  that 
the  general  reaction  for  ptomaines,  as  indicated  by  Brouardel  and  Bout- 
mey  (a  blue  color  upon  the  addition  of  ferrocyauide  of  potassium  and 
perchloride  of  ii'ou),  is  of  no  value  for  indicating  that  great  alkaloidal 
grouj),  the  ptomaines,  any  more  than  the  one  given  later  by  Bettrick 
and  Dissel.  There  are  special  but  no  general  reactions  for  ptomaines  : 
if  jihosphomolybdic  acid  gives  a precipitate  with  all  the  ptomaines,  it  is 
because  this  agent  precipitates  almost  all  ammonia  compounds  under 
any  circumstances.  Many  of  the  ptomaines  are  not  well  determined, 
but  those  spoken  of  last  are  best  known,  so  far  as  their  chemical  com- 
position, characteristics,  and  toxic  effects  are  concerned.  The  origin  of 
these  ptomaines  lies  in  their  formation  at  the  expense  of  proteid  matei'ial 
and  under  the  influence  of  the  life-activity  of  the  ferments  and  tissues. 

Brieger  has  shown  that  the  cadaveric  alkaloids  only  form  in  the  time 
of  the  beginning  of  putrefaction,  to  disappear  upon  its  continuation. 
He  has  proved  that  neuridine  is  formed  during  putrefaction — a sub- 
stance that  cannot  be  extracted  from  albumen  or  fibrin  ; and,  whatever 
tlie  special  chemical  reactions  are,  putrefaction  produces  neuridine  and 
cadaverine  toward  the  third  day,  putrescine  on  the  fourth  day,  mydal6- 
ine  about  the  seventh  day,  and  so  on  ; for  it  is  shown  that  the  different 
stages  of  decomposition  of  dead  organs  are  marked  by  the  formation 
of  basic  products,  and  that  many  ptomaines  disappear  with  time  and 
are  replaced  by  others.  These  compounds,  although  so  powerful  in 
their  toxic  action,  are  nevertheless,  to  a certain  extent,  limited  in  that 
action  by  several  facts  ; their  instability  renders  them  especially  liable 
to  being  broken  up  into  simpler  and  more  harmless  compounds ; and 
this  is  assisted  by  the  continual  oxidation  going  on  in  the  living,  and 
by  the  presence  of  the  animal  heat,  which  is  another  element  in  the 
production  of  change  in  these  alkaloids. 

In  brief,  if  it  be  true  that  the  bacteria  of  putrefaction  are  cajjable 
of  producing  a variety  of  ptomaines,  some  toxic  and  others  not — and 
this  fact  is  put  beyond  a doubt  by  the  researches  of  which  we  have  just 
spoken  ; if  it  be  true  that  this  production  takes  place  either  directly  at 
the  expense  of  the  tissues,  or  at  the  expense  of  non-organizod  material, 
albumen,  which  is  not  less  certain  for  the  same  reason  ; finally,  if  it  is 
true  that  this  formation  of  alkaloids  is  the  result  of  a simple  doubling 
up  or  a complete  destruction  of  these  first  materials,  whose  elements 
then  engage  in  the  synthetic  reproduction  of  the  ptomaines ; — if  all 
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this  be  true,  we  should  expect  the  pathogenic  bacteria  to  possess  this 
power  in  the  highest  degree.  And  it  is  just  this  power  that  they  are 
shown  to  have  by  the  researches  of  Bricger,  A.  Gautier,  Villiers,  G. 
Pouchet  and  Bouchard,  and  many  others. 

J lie  difficulty  of  obtaining  jjure  ptomaines  has  forced  exjicrimenters 
to  use  generally  ethereal  and  other  extracts,  which  they  transform  into 
sulphates  aud  hydrochlorates,  with  which  more  or  less  impure  salts  the 
effects  upon  animals  have  been  studied,  b ree  23touiaine.s  present  some- 
times a cadaveric  and  sometimes  a uriniferous  odor — when  not  oxidized 
a virulent  odor,  such  as  that  of  conicine  or  pyridine.  At  other  times 
they  have  an  agreeable  odor,  like  orange-flower  water,  rose,  or  musk. 
Most  of  them  possess  a sharp  taste,  which  helps  towartl  .strangulation 
if  the  dose  placed  upon  the  tongue  be  very  strong.  Some  of  tbcin  ai-e 
extremely'  bitter. 

The  physiological  effects  (speaking  very  generally)  on  frogs  are — a, 
dilatation  of  the  pupil,  followed  bv  contraction  ; 5,  tetanic  contractions, 
followed  by  muscular  relaxation  ; c,  loss  of  cutaneous  sensibility' ; d, 
loss  of  muscular  contractility.  M^hcn  dogs  are  used  there  is — a,  irreg- 
ular and  then  contracted  pupil ; b,  remarkable  hyperjemia  of  the  ves- 
sels of  the  car-flap ; c,  a very  slow  respiration  ; d,  somnolence  and 
stupor,  followed  very  soon  by  convulsions  aud  death  ; e,  loss  of  mu.s- 
cular  contractility'. 

The  other  cla.ss  of  animal  alkaloids,  tho.se  formed  during  life — the 
Icucomaines — are  of  especial  importance  from  the  point  of  view  of 
clinicians,  and  should  be  divided  into  two  groups : those  found  during 
normal  life,  or  in  health,  and  those  formed  during  abnormal  life,  or  in 
disea.se.  As  long  ago  as  1849,  Tdebig,  and  after  him  Pettenkofer,  found 
creatinine  in  the  urine  of  man  and  of  the  dog,  but  not  much  was  done 
in  the  way  of  following  up  the  meaning  of  this  discovery ; and  although 
creatine  was  found  in  the  tis.sue.s,  and  it  wjis  known  that  it  could  pro- 
duce the  former  by  simple  dehy’dratiou  under  the  influence  of  salts, 
acids,  or  heat,  the  influence  of  this  ])ro])ertv  in  presenting  creatinine  in 
the  urine  Avas  not  recognized ; for  the  same  objc(;tions  were  brought 
against  creatine  as  are  now  brought  against  the  results  obtained  in  the 
inve.stigations  of  the  ptomaines  and  leucoma'ines — that  they'  are  the 
products  of  the  processes  to  which  the  animal  substances  are  subjected 
during  extraction,  and  were  not  present  in  the  original  materials  at  all. 

In  1869,  Liebreich  found  betaine  (C^HuAzOj)  in  normal  urine,  and, 
in  1880,  Pouchet  found  .several  alkaloids  besides  this  in  the  urine.^ 
Gautier  a year  after,  and  BouchaixP  in  1882,  both  contributed  to  this 
study',  and  Bocci^  showed  the  toxic  properties  of  the  urine  by  many 
intere.sting  studies.  Munson  and  Schagdenhauffen  ^ found  an  alkaloid 

' lliise  de  Paris,  1 880,  p.  21 . ^ Lemons  sur  les  Inioxicaiions  dans  les  Maladies,  1 887. 

« Cent.  J.  d.  Med.  IFiss,  1882,  No.  51.  ♦ Camples  Rendus,  Oct.  30,  1882. 
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present  in  very  small  proportion  in  human  amniotic  fluid,  and  Lepine 
and  Guerin'  succeeded  in  extracting  a certain  number  of  ptomaines 
from  certain  pathological  processes.  Gautier,  Bouchard,  and  Villiers 
all  made  elaborate  researches,  the  results  of  which  go  to  show  that  the 
animal  organism,  even  in  perfect  health,  produces  ceaselessly,  and  by 
the  very  fact  of  its  cell-life,  virulent  poisons,  and  that  if  it  docs  not 
poison  itself  constantly,  it  is  only  on  condition  that  this  production  is 
not  abnormally  active  and  that  the  secretory  functions  are  perfectly 
performed.  There  seems  to  be  no  doubt  at  all  of  the  existence  of  a 
marked  analogy  between  the  products  of  putrefaction  and  the  results 
of  iutra-organic  combustions ; so  that  the  bacterial  destruction  of  ani- 
mal tissues  can  give  rise  to  bases  called  ptomaines,  and  in  the  living 
body  the  cells  which  make  it  up,  when  deprived  of  the  influence  of 
the  oxygen  of  the  air,  can  act  like  ferments  and  give  rise  to  other  alka- 
loidal  substances  called  leucomaines.  There  is  the  same  point  of  depart- 
ure, albumen,  in  both  processes ; there  are  the  same  definite  terms,  car- 
bonic acid,  ammonia,  phenol,  indol,  scatol,  fat  acids,  xanthine,  sarcine, 
phosphorus,  sulphur,  hydrogen,  etc. ; and  in  both  alkaloids  are  found. 
If  it  be  true  that  bacteria  of  putrefaction  are  capable  of  giving  rise  to 
a long  series  of  ptomaines,  some  toxic  and  others  not ; if  it  be  true 
that  this  production  can  be  made  directly  at  the  expen.se  of  the  tissues 
or  at  the  expense  of  the  albumen  ; if  it  be  true  that  the  formation  of 
these  alkaloids  is  the  result  of  a simple  doubling  or  molecular  disinte- 
gration, after  which  the  atoms  pass  at  once  to  the  synthetic  production 
of  the  ptomaines ; lastly,  if  it  be  true  that  the  living  cell  is  itself  capa- 
ble of  producing  toxic  alkaloidal  bodies  in  perfect  health  ; — if  all  this 
be  true,  we  should  certainly  expect  to  see  diseased  bodies  and  the  path- 
ogenic organisms  posse.ssed  of  this  power  in  the  highest  degree ; and 
this  is  precisely  what  modern  investigation  is  .showing.  Is  showing, 
because  we  have  not  yet  got  far  enough  to  know  the  actual  reactions 
.set  up  by  bacteria  in  the  animal  body,  and  have  merely  indications  of 
what  occurs  in  a few  cases.  We  know  that  certain  of  them  have  the 
power  of  liquefying  gelatin,  that  some  of  them  give  rise  to  gas-pro- 
duction, and  that  others  may  set  up  a putrid  fermentation  ; but  we  do 
not  yet  know  much  of  the  products  of  the  combinations  or  separations 
set  u]-)  by  these  bacteria.  Passet  has  found  that  certain  of  the  organ- 
isms he  obtained  from  pus  ]iroduced  cultures  which  were  capable  of 
coagulating  sterilized  milk.  Hanmek  and  Pa,sset  considered  this  coag- 
ulation to  be  the  result  of  lactic  fermentation.  In  fact,  they  e.stabli.shcd 
the  pre.sence  not  only  of  lactic  acid,  but  of  certain  volatile  fat  acids  in 
the  milk  coagulated  by  the  Staphylococcus  pyogenis  aureus  and  S.  p. 
citrous. 

' “Sur  la  Presence  rl’Alcaloides  toxiqiies  clans  I’Urine  et  dans  Certaines  Liejuides 
pathologiques,”  Rev.  de.  M&d.,  t.  Ivi.  p.  767,  1384. 
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Brieger  observed  that  Friedliinder’s  pneumonia-bacillus  produced 
formic  acid  at  the  expense  of  the  carbohydrates,  and  especially  acetic 
acid  and  ethyl  alcohol,  and  he  found  that  a bacillus  which  he  obtained 
fiom  human  feces,  and  which  always  killed  guinea-pigs,  produced  2>ro- 
pionic  acid  in  the  presence  of  grape-sugar.  This  author  has  done  more 
than  any  one  else  in  the  line  of  investigation  of  the  pathogenic  organ- 
isms. In  cultures  in  various  media  of  the  typhoid  bacillus,  besides 
ethyl  alcohol  and  volatile  fat  acids,  he  obtained  a base  which  formed 
salts  with  the  chlorides  of  gold  and  platinum,  and  which  he  considers 
a triamine. 

It  is  jjeifectly  evident  that  the  animal  organism  attacked  by,  for 
example,  septiemmia  is  the  seat  of  very  different  chemical  reactions 
fiom  those  which  occiii’  in  health  j and  Brieger  ha.s  shown  this  by 
proving  that  in  diphtheria,  erysipelas,  jiyasmia,  and  scarlatina  phenol 
is  eliminated  in  much  greater  quantity  than  in  health. 

Very  much  more  information  has  been  gathered,  and  all  tending  in 
the  same  direction,  by  Bouchard,^  Felz,^  Lepine  and  Aubert,^  Villiers,^ 
Pouchet,®  L/cBoii ; ® and  one  of  the  most  interesting  discussions  upon 
the  bearing  of  these  discoveries  on  modern  medicine  may  be  found  in 
the  Bulletin  de  V Acad,  de  3Ied.,  26me  Serie,  t.  xv.  No.  5,  p.  175  et  seq., 
1886. 

This  review  of  the  ptomaines  and  leucomainos  is  necessarily  exceetl- 
ingly  brief  and  unsatisfactory,  so  far  as  coni]iletene.ss  is  concerned,  but 
it  will  perhaps  serve  the  jnirjiose  for  which  it  was  intended.  That 
])urpose  has  been,  in  the  first  ]>lace,  to  show  how  vast  the  subject  reall}^ 
is,  and  how  little  of  it  our  knowledge  embraces ; secondly,  it  has  been 
the  desire  to  bring  out  those  great  jioints,  that  both  living  and  dead 
animal  tissues  are  the  factories  of  jioisons  of  great  virulence ; that  in 
dead  tissue  these  jioisons  are  produced  by  the  micro-organisms,  whilst 
in  living  tissues  they  are  jiroduced  by  the  vital  activity  of  the  cells 
themselves  or  of  the  bacteria  among  the.se  cells ; that  the  production 
of  these  toxic  substances  during  life  does  no  harm,  but  that  they  pro- 
duce jioisonous  symptoms  as  soon  as  their  excretion  is  interfered  with 
or  their  production  is  abnormally  increased  ; that  the  finst  of  these  con- 
ditions, obstruction  to  excretion,  may  occur  from  various  causes,  but 
that  both  increased  production  and  obstruction  to  excretion  may  and 
do  occur  upon  the  entrance  of  bacteria  into  the  living  tis.sues  and  their 
development  there.  This  last  point  is  the  gist  of  the  whole  matter,  and 
is  jirecisely  what  occurs  in  infectious  diseases,  and  especially  in  those 
of  a septic£emic  or  pysemic  nature. 

* C.  Rendus  de  la  Soc.  de  Biol.,  1882,  Aug.  5. 

^ C.  Rendus  de  P Acad,  des  Sciences,  1886,  Avr.  12,  et  1887,  Juin  27. 
s Lyon  mid.,  1885,  Sept.  27.  * 0.  Rendus,\8S5.  Jan.  12,  Avr.  20,  Mai  11. 

s Ibid.,  1885,  Jan.  26.  ® Ibid.,  1885,  Sept.  21. 
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^.-Cover-glass  Preparation  of  a Pure  Culture,  grown  in  bouillon  at  37°  C.,  of  the  Streptococcus 
erysipelatis.  X 950. 

B. — Needle-culture  of  the  Streptococcus  erysipelatis,  grown  in  nutrient  gelatin  at  16°  to  18°  C., 

four  days  old.  Natural  size. 

C. — Cover-glass  Preparation  of  a Pure  Culture  of  the  Staphylococcus  pyogenes  aureus,  grown 

in  nutrient  gelatin.  X 950. 

B.— Pure  Culture  of  the  Staphylococcus  pyogenes  aureus  in  nutrient  gelatin  after  eight  days 
at  16°  to  18°  C.  Natural  size. 

Cover-glass  Preparation  of  the  Streptococcus  pyogenes,  from  a pure  eulture  in  nutrient 
gelatin.  X 950. 
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The  body  is  in  health  ; a wound  occurs,  as  in  a woman  during  par- 
turition ; patliogenic  bacteria  enter  and  tlourish.  If  they  flourisli,  it 
can  only  be  by  the  taking  up  of  nutritious  materials  required  for  the 
cells  of  the  tissues ; and  this  absorption  goes  on  in  unusual  activity,  it 
may  be  from  the  tissue-cells  themselves,  or  it  may  be  from  the  nutri- 
tious materials  brought  to  the  spot  by  the  lacteals  or  other  channels. 
In  either  case  the  result  is  the  same,  and  there  e.xists  an  unusual  quan- 
tity of  elements  in  a condition  of  unstable  equilibrium,  which,  follow- 
ing the  universal  chemical  law,  seek  new  affinities  and  form  new  com- 
pounds, these  compounds  being,  in  part  at  least,  of  a toxic  character 
and  serving  to  produce  the  symptoms  seen  in  disease. 

The  desire  has  been  to  show  in  this  paper  the  nature  of  the  so-called 
“puerperal  fever”  as  it  a])pears  in  the  light  of  modern  research;  and 
the  effort  has  been  made  to  show — I.  That  puerperal  fever  is  not  a 
“sjiecific”  process,  but  only  one  form,  from  a clinical  point  of  view, 
of  an  infectious  wound-disease ; II.  That  these  infectious  wound-dis- 
eases are  never  endogenous,  but  always  exogenous,  in  origin ; III.  That 
they  are  produced  in  all  cases  by  the  action  of  living  ferments,  but  that 
this  action  may  be  either  direct  (destruction  of  tissue  or  mechanical 
obstruction)  or  indirect  (by  the  production  of  leucomaines,  with  the 
resulting  toxic  effects  of  these  animal  alkaloids  produced  during  life). 
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EXTRACT  FROM  THE  PREFACE. 
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form,  the  agents  comprising  the  Materia  Medica.  Instead  of  a natural  history 
or  alphabetical  arrangement,  a therapeutic  classification  has  been  adopted.  This 
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EXTRACT  FROM  PREFACE. 

With  the  close  of  the  chapter  just  referred  to  (Veiiebral  Artery,  Ligature 
of  the,  Heath’s  “Dictionary  of  Practical  Surgery,”  vol.  IL,  page  786),  my 
interest  in  epilepsy  did  not  cease.  Indeed,  at  the  time  the  article  referred  to 
was  written,  most  of  the  investigations  and  operations  now  about  to  he 
described  were  complete,  and  time  alone  was  wanting  to  reahse  their  value. 
Sufficient  time  has  now  elapsed  to  test  results,  and  these  results  are  so 
encouraging  and  so  interesting  that  I do  not  think  I should  withhold  them  any 
longer  from  the  profession. 

A description  of  the  effects  of  removal  of  the  cervical  gangha  of  the 
sympathetic  for  epilepsy  forms  the  chief  feature  of  this  book,  and  is  the  cause 
of  the  book  being  -written.  Other  methods  of  treatment  are,  however,  touched 
upon,  but  only  as  far  as  the  light  of  my  o-wn  experience  enables  me  to  speak. 
The  tenth  chapter  I consider  of  great  importance,  and  I trust  it  may  be  useful 
in  bringing  about  in  Britain  a more  organised,  rational,  and  successful  method 
of  dealing  -with  epileptics. 

SUMMARY  OF  CONTENTS. 

Ch.\pter  I. — Introduction. 

Chapteu  II. — Theories  that  influenced  the  Author  in  his  investigation  of  Epilepsy,  and  that 
guided  his  attention  to  the  sympathetic  system. 

Chjvptek  III. — How  it  was  ascertained  that  removal  of  the  superior  cervical  ganglion  was 
capable  of  being  done  with  safety  upon  man,  and  the  description  of  the 
operation. 

Chapter  IV. — Reports  of  Cases  in  which  the  superior  cervical  ganglia  of  the  sympathetic 
were  removed,  wth  summary  of  results  up  to  the  present  time,  i.e.,  four  to 
six  years  after  operation. 

Ch.\pter  V. — Physiological  effects  produced  by  the  removal  of  the  superior  cervical  ganglia 
of  the  sympathetic  in  the  lower  animals  and  in  man. 

Chapter  VI. — The  Influence  of  Reproduction  on  Epilepsy. 

Chapter  VII. — Trephining  for  Epilepsy. 

Chapter  VIII. — Medicinal  and  Dietetic  Treatment  of  Epilepsy. 

Chapter  IX. — Percussion  and  Galvanization  of  the  Spine,  and  sundry  minor  operations  for 
Epilepsy. 

Chapter  X. — General  Treatment  of  Epilepsy,  with  an  accoimt  of  a visit  to  Bielefeld,  and  the 
establishment  of  Manor  House.  MaghuU. 

Chapter  XI. — Morbid  Anatomy  of  Epilepsy  Cases  observed  by  Author,  and  concluding 
remarks  upon. 
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My  object  in  publishing  this  work  was  primarily  to  give  the  physicians 
engaged  in  general  practice  a book  of  reference  which  they  could  consult 
regarding  the  common  and  most  frequent  diseases  of  the  eye.  I also  hoped 
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organ  the  disease  is  located,  what  anatomical  changes  have  taken  place,  and 
what  changes  are  still  likely  to  occur,  according  to  general  principles  and  our 
own  experience.  Such  has  been  the  aim  in  view  in  the  preparation  of  this  book. 


Third  Edition,  8vo,  Cloth,  pp.  310,  with  no  Wood  Engravings,  Price  lOS.  6d. 


MEDICAL  ELECTRICITY: 

A Practical  Treatise  on  the  applications  of  Electricity  to 
Medicine  and  Surgery. 


By  ROBERTS  BARTHOLOW,  A.M.,  M.D.,  LL.D., 


PROFESSOR  OF  MATERIA  MEDICA,  GENERAL  THERAPEUTICS,  AND  HYGIENE  IN  THE 
JEFFERSON  MEDICAL  COLLEGE  OF  PHILADELPHIA. 

SUMMARY  OF  CONTENTS. 


(1887.) 


Paet  I. — ELECTRO-PHTSICS. — Magnetism.  Static  Electricity.  Dynamical  Elec- 
tricity. Forms  of  Galvanic  Combinations.  Electro-Magnetism.  Magneto-Electricity. 
Electro-Magnet  and  Magneto-Electric  Batteries  for  Medical  use.  Case  of  Batteries, 
Galvanic  and  Faradic  : Manipulation. 

Part  II. — ELECTRO-PMYSIOLOOY. — Animal  Electricity.  Action  of  Galvanic 
current  on  motor,  sensory,  and  mixed  nerves.  Action  of  induced  or  Faradic  currents  on 
motor,  sensory,  and  mixed  nerves.  Action  of  Galvanic  and  Faradic  electricity  on  the  sympa- 
thetic and  vasomotor  systems.  Action  of  Galvanic  and  Faradic  Electricity  on  muscle, 
striated  and  non-striated.  Action  of  Galvanic  and  Faradic  currents  on  the  cerebro  spinal 
axis.  Action  of  Galvanic  and  Faradic  currents  on  the  pneumogastric  nerve  and  heart. 
Action  of  Electricity  on  the  special  senses. 

Part  III. — ELECTRO-DIA  ONOSIS. — Electro-contractility.  Electro-sensibility. 

Part  IV. — ELECTRO-THERAPEUTICS. — Magneto-Therapy.  Static  Electricity,  its 
methods  and  uses.  Electro-Therapeutics.  Electricity  in  spasm  and  cramp.  Electricity  in 
the  paralyses.  Electricity  in  the  treatment  of  pain.  Electricity  in  anaesthesia  and  analgesia. 
Electricity  in  the  vasomotor  and  trophic  neuroses.  Electricity  in  constitutional  diseases. 
Electricity  in  local,  other  than  nervous  diseases. 

Part  V. — ELECTRICITY  IN  SURGERY. — Electrolysis.  Medical  electric  heating 
and  lighting. 

Part  VI. — THERMO-ELECTRICITY. — Principles.  Medical  uses  of  the  Thermo- 

Electric  pole. 


8w,  Cloth,  pp.  viii.  374,  with  408  Illustrations,  Jitiely  engraved  on  Wood, 
and  4 analytical  tables.  Price  los.  6d. 

TEXT-BOOK  OF 

GENERAL  BOTANY 

BY 

Dr.  W.  J.  BEHRENS. 

TRANSLATION  FROM  THE  SECOND  GERMAN  EDITION, 

REVISED  BY 

PATRICK  GEDDES,  F.R.S.E.. 

PROFESSOR  OF  BOTANY  IN  THE  UNIVERSITY  OF  DUNDEE 

(1885.) 

EXTRACT  FROM  THE  PREFACE. 

To  inteoduce  to  ^ the  English  student  a text-hook  which  has  so  rapidly 
attained  wide  circulation  and  usefulness  throughout  the  schools  and  colleges  of 
the  Gennm-speaking  countries,  little  preface  or  eulogium  is  necessary.  The 
Author’s  aim  has  been  twofold ; he  has  endeavoured  not  only  to  explain  in  the 
simplest  language  the  elementary  facts  of  Vegetable  Anatomy  and  Histology, 
of  Physiology  and  Classification,  but  also  to  awaken  the  interest  and  enthusiasm 
of  the_  student  from  the  very  outset,  by  introducing  him  to  the  fresher  fields  of 
the  science,  and  by  setting  before  him  many  of  the  latest  and  most  interesting 
results  of  their  exploration ; so  placing  him,  as  the  title  of  the  original  work  has 
it,  “at  the  newest  standpoint  of  the  science.”  In  this  relation,  it  is  only 
necessary  to  refer  to  part  iii.,  or,  more  particularly  to  the  section  on  the  Ferti- 
lisation of  Flowers.  In  the  systematic  portion,  the  student  will  find  the  diffi- 
culty of  mastering  the  Natural  Orders  diminished  in  practice  by  the  help  of  the 
Ansdytical  Tables,  and  even  more  by  the  broad  and  simple  grouping  of  the 
orders  into  their  larger  alliances. 


EXTRACTS  FROM  PRESS  NOTICES. 

“ The  work  now  before  us  is  written  in  such  a plain  and  simple  style,  and  withal  is  so 
interesting,  as  to  invest  the  study  with  a charm  which  makes  it  difficult  for  one  to  put  down 
the  book  ; and  we  are  not  surprised  to  hear  that  it  has  rapidly  attained  wide  circulation.  It 
only  requires  to  be  known  to  become  a popular  class-book.” — Students'  Journal. 

“A  most  useful  addition  to  the  list  of  text-books  on  this  subject,  and  one  that  maybe 
liighly  recommended  to  teachers  of  the  science.  The  illustrations  are  original  and  exceedingly 
good.” — Journal  of  Microscopy. 

“ We  have  no  hesitation  in  stating  our  belief  that  this  is  the  best  Botanical  Text-Book 
for  medical  students  in  the  English  language.” — Bristol  Medical  Journal. 

“ To  a rare  faculty  for  simple  exposition  the  author  adds  a wide  acquaintance  with  the 
latest  developments  of  the  science,  and  he  contrives  to  carry  the  student  along  with  him  from 
the  enimciation  of  its  most  rudimentary  phenomena  and  principles  to  the  consideration  of 
its  highest  problems.  These  characteristics  of  the  work  have  been  faithfully  preserved  in  the 
present  translation.  . . . Altogether  the  work  is  not  only  an  excellent  text-book,  but  is 

admirably  adapted  to  serve  the  purposes  of  the  lay  reader.” — Scotsman. 

“A  fascinating  book  on  a fasomating  subject  is  Mr  Geddes’  translation  of  Dr  Behrens’ 

‘ Text-Book  of  Botany.’  The  author  of  this  volume  has  contrived  to  invest  its  learned  aspects 
with  sometliing  of  the  romance  attaching  to  its  sentimental  associations.  He  builds  up  the 
science  from  its  elementary  facts  to  its  most  complicated  problems  in  a manner  interesting  to 
follow  and  easy  to  master.  The  fertilisation  of  flowers  forms  the  subject  of  a delightful 
section.  Those  who  care  nothing  for  Botany  as  a science  can  scarcely  fail  to  enjoy  the  account 
of  such  things  as  given  in  these  pages  ; while  students  of  the  science  may  rest  assured  that, 
popular  as  the  style  of  this  work  is,  it  is  yet  thoroughly  trustworthy.” — Literary  World. 

“ In  every  respect  the  work  is  an  excellent  class-book,  and  we  have  no  doubt  that  it  will 
speedily  find  favour  with  teachers  and  students.” — Glasgow  Herald. 


Zvo,  Cloth,  gilt  top,pp.  XX.,  678,  illustrated  with  a large  series  of  Coloured 
Plates  from  original  draivings,  Price  25s. 
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EXTRACT  FROM  PREFACE. 


(1889.) 


In  the  following  pages  I have  endeavoured  to  give  a description  of  the 
principal  Diseases  which  affect  the  Eye,  or  lead  in  any  way  to  impaired  vision. 
The  symptoms  and  treatment  of  these  diseases  are  discussed  more  or  less  fully 
according  to  their  importance.  Except  in  cases  where  it  has  some  direct 
bearing  on  the  treatment  to  be  adopted,  I have  either  altogether  omitted  any 
mention  of  Pathological  Anatomy,  or  have  devoted  a relatively  small  space  to  it. 
This  I have  done  for  various  reasons, — the  main  one  being  that  I believe  any 
exhaustive  discussion  of  the  Pathological  Anatomy  of  Eye  Diseases  tends  to 
divert  attention  from  their  clinical  aspects.  The  objective  examination  of  the 
eye,  and  the  subjective  examination  of  its  functions,  are  capable  of  affording 
sufficient  information  for  all  practical  purposes. 

The  clinical  study  can  therefore  very  well  be  carried  on  without  much 
attention  to  the  details  of  Pathology.  In  order  to  avoid  repetition,  and  to 
facilitate  reference  to  Operations  which  are  performed  for  several  different 
affections  of  the  Eye,  aU  the  principal  Operations  are  discussed  in  the  last 
chapter. 


SUMMARY  OF  CONTENTS. 

Chapter  I. — Diseases  of  the  Eyelids  and  Lachrymal  Apparatus. 
Chapter  II. — Diseases  of  the  Conjunctiva. 

Chapter  III. — Diseases  of  the  Cornea. 

Chapter  IY. — Diseases  of  the  Crystalline  Lens. 

Chapter  V. — Diseases  of  the  Iris  and  Ciliary  Body. 

Chapter  VI. — Diseases  of  the  Choroid  and  Vitreous. 

Chapter  VII. — Glaucoma. 

Chapter  VIII. — Foreign  Bodies  in  the  Eye. 

Chapter  IX. — Sympathetic  Ophthalmitis. 

Chapter  X. — Diseases  of  the  Retina  and  Optic  Nerve. 

Chapter  XI. — Amblyopia,  Amaurosis,  and  other  anomalies  of  vision. 
Chapter  XII. — Intraocular  Tumoius. 

Chapter  XIII. — Diseases  of  the  Orbit. 

Chapter  XIV. — Errors  of  Refraction  and  Accommodation, 

Chapter  XV. — Affections  of  the  Oculo-Motor  Muscles. 

Chapter  XVI. — Examination  of  the  Eye. 

Chapter  XVII. — Operations. 
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EXTRACTS  FROM  PRESS  NOTICES. 

From  the  Lancet. — “In  tliis  elegant  and  profusely  illustrated  volume, 
Dr.  Bkamwell  has  entered  a field  which  has  hitherto  been  so  worthily  occupied 
by  British  authors ; and  we  cannot  but  admire  the  industry  and  care  which  he 
has  bestowed  upon  the  work.  As  it  stands,  it  may  fairly  be  taken  as  repre- 
senting the  standpoint  at  which  we  have  arrived  in  cardiac  physiology  and 
pathology,  for  the  book  opens  with  an  extended  account  of  physiological  facts, 
and  especially  the  advances  made  of  late  years  in  the  neuro-muscular  mechanism 
of  the  heart  and  blood-vessels.  Although  in  this  respect  physiological  research 
has  outstripped  clinical  and  pathological  observation.  Dr.  Bramwell  has,  we 
think,  done  wisely  in  so  introducing  his  treatise,  and  has  thereby  greatly  added 
to  its  value.  ...  A chapter  on  thoracic  aneurism  terminates  a work  which, 
from  the  scientific  manner  in  which  the  subject  is  treated,  from  the  care  and 
discrimination  exhibited,  and  the  copious  elaborate  iUiistrations  -with  which 
it  is  adorned,  is  one  which  vdll  advance  the  author’s  reputation  as  a most 
industrious  and  painstaking  clinical  observer.” 

From  the  Medical  Times. — “Among  the  host  of  text-books  and  mono- 
graphs which  come  now  from  the  medical  press,  it  is  thoroughly  gratifying  to 
occasionally  find  some  which  do  not  bear  obvious  marks  of  being  Avritten  either 
to  order  or  for  the  mere  sake  of  Avriting.  Neither  inaccuracy  nor  airing  of 
crotchets — two  faults  Avhich  so  largely  disfigure  our  literature— can  be  charged 
against  the  work  which  is  now  before  us.  Those  Avho  have  read  Dr.  Bram- 
well’s  preAuous  book  on  the  Spinal  Cord  Avould  rightly  expect  to  find  the  result 
of  careful  labours  set  forth  Avith  systematic  clearness  in  anything  that  came 
from  his  pen ; and  they  AA^ill  not  be  disappointed  in  their  perusal  of  this  treatise 
on  the  Diseases  of  the  Heart.  Although  this  book  deals  systematically  Avith 
the  subject,  and  therefore  contains  much  that  is  to  be  found  in  other  Avorks,  it 
has  tAvo  characteristics  Avhich  entirely  preclude  the  objection  that  it  is  super- 
fluous, and,  moreover,  give  it  a right  to  rank  among  the  most  useful  of  English 
text-books.  In  the  &st  place,  the  matter  is  arranged  Avith  great  clearness,  and 
the  style  is  particularly  intelhgible,  being  neither  redundant  nor  over-condensed. 
In  the  second  place,  there  are  signs  throughout  the  Avork  that  it  is  not  simply 
a careful  compilation,  but  that  the  author  has  thought  out  for  hmiself  the 
problems  he  discusses,  and  has  made  the  subject  his  own  by  assiduous  Avork, 
both  clinical  and  pathological.  The  book  ends  Avith  a most  valuable  one 
(chapter)  on  Diseases  of  the  Aorta,  in  AA^hich  good  use  is  made  of  rich  patho- 
logical material.  The  illustrations  are  of  great  merit,  and  cannot  fail  to  give 
a Advid  idea  of  the  conditions  underlying  the  often  obscure  symptoms  of  intra- 
thoracic  disease.  A careful  perusal  of  this  work  aaHI  Avell  repay  the  student 
and  refresh  the  memory  of  the  busy  practitioner.” 
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of  the  Individual  Affections. 

Appendix. — Pseudo-Hypertrophic  Paralysis. — Directions  for  the  'post-mortem,  Examina- 
tion and  Preservation  of  the  Spinal  Cord. 


EXTRACTS  FROM  PRESS  NOTICES. 

Frcrni  the  Lancet. — ‘‘  The  mode  in  which  the  author  thus  introduces  us  to  the  anatomy, 
and  proceeds  in  the  same  way  to  the  physiology  and  pathology  of  the  spinal  cord,  through 
the  medium  of  a single  segment  of  it,  is  philosophical,  and  tends  much  to  clearness  of  illustra- 
tion. . . . Dr.  Bramwell  enters  very  fuUy,  and  with  much  lucidity  of  description,  upon 

the  important  subject  of  case-taking.  ...  A couple  of  pages  are  well  devoted  to  the 
subject  of  ‘ pain  referred  to  the  spinM  column,’  a point  which  we  believe  is  constantly  giving 
rise  to  mistakes.  The  question  of  the  diagnosis  in  diseases  of  the  spinal  cord  receives,  as  it 
deserves,  full  attention,  and  many  valuable  points  are  contained  in  the  portion  of  the  work 
relating  to  this  subject.  Some  good  remarks  also  occur  in  reference  to  prognosis,  a subject 
upon  which,  unfortunately  in  the  natmre  of  things,  there  is  not  very  much  to  be  said  of  a 
satisfactory  character.  The  same  remark  may  perhaps  be  applied  to  the  question  of  treat- 
ment. 'Wbat  little  more  is  to  be  said  upon  this  matter  is  sensibly  put.” 

From  the  British  Medical  Journal. — “ The  work  before  us  brings  before  its  readers 
a complete  resumi  of  all  the  recent  investigations  on  the  subject  both  at  home  and  abroad. 
. . . It  professes  to  place  before  the  student  and  the  profession  all  that  is  knovTi 

of  the  subject  it  undertakes  to  elucidate.  Considering  the  enormous  difficulties  to  be 
encountered  in  the  task,  this  has  been  carried  out  in  a masterly  manner,  and  evidently  by 
one  who  has  thoroughly  and  practically  acquainted  himself  with  all  the  details  of  the 
inquiry.  . . . Next  is  discussed  the  pathological  condition  of  the  cord,  and  this  is 

done  in  an  equally  clear  and  convincing  manner.  Dr.  Bramwell,  while  continuing  to 
employ  the  diagrammatic  method  to  explain  his  views,  supplements  it  by  what  constitutes 
one  of  the  chief  attractive  features  of  his  book.  This  consists  of  a series  of  exquisitely 
artistic  chromo-lithographs  of  original  sections  of  the  cord  in  health  and  disease,  prepared 
and  draivn  by  himself.  We  have  never  seen  anything  more  beautifully  displayed,  and  we 
congratulate  the  author  on  the  successful  manner  in  which  they  have  been  executed.  . . . 

The  work,  as  a whole,  we  can  strongly  recommend  to  our  readers.  It  is  evidently  the 
outcome  of  experience,  labour,  and  thought.  Although  simple,  dear,  and  concise,  it  brings 
before  the  profession  a complete  and  exhaustive  statement  of  one  of  the  most  difficult  and 
complex  problems  in  the  whole  range  of  medicine.” 

From  the  Journal  oe  Mental  Soience. — “His  chromo-lithographs  are  the  best  we 
have  seen  in  any  book  on  the  diseases  of  the  nervous  system.  . . . It  is  not  a slavish 

compilation,  in  which  aU  kinds  of  facts,  relit  ble  and  unreliable,  are  heaped  together  ivithout 
any  regard  to  their  value.  On  the  contrary,  there  are  constant  evidences  that  Dr.  BRAirwELL’a 
reading  has  been  tested  by  experience  at  the  bedside  and  in  the  pathological  room.” 
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EXTRACTS  FROM  PRESS  NOTICES. 

“ Dr.  Bykom  Buamwell  is  well  and  wddely  known  as  a physician  who  brings  the  power 
of  careful  observation,  acute  and  impartial  investigation,  and  lucid  explanation  to  bear  upon 
m.any  departments  of  medical  science.  In  this,  his  latest  contribution,  he  has  taken  up  the 
subject  of  Intracranial  Tumours,  a subject  which  possesses  a peculiar  fascination  on  account 
of  the  remarkable  way  in  which  it  has  been  elucidated  by  the  combined  progress  of  several 
branches  of  medical  science.  The  work  merits  commendation  in  aU  parts,  but  some  chapters 
are  more  rich  than  others  in  the  results  of  personal  observation.  The  book  does  not  attempt 
too  much,  and  what  it  does  is  thoroughly  and  well  done.” — Thk  Lancet. 

“ Medical  literature  has  gained  much  by  Dr.  Buajiwell’s  efforts.  His  latest  work,  on  a 
subject  which  is  especially  connected  with  the  labours  of  many  great  English  physicians,  and 
the  jiractical  treatment  of  which  British  surgeons  have  inaugurated  and  carried  out  so 
successfully,  is  opportune,  and  at  the  present  time  particularly  welcome  to  the  medical  pro- 
fession. The  merits  of  the  book  are  manifold ; we  have  clinical  experience  combined  with 
the  lucidity  of  expression  and  style  of  an  accomplished  teacher.  Moreover,  the  author  has 
shown  a painstaking  endeavour  to  give  the  latest  opinions,  researches,  and  practical  methods 
of  the  greatest  authorities  on  this  subject.  There  are  116  excellent  illustrations,  many  of 
them  photo-autotypes,  very  beautifully  executed.” — The  Practitioner. 

“ Dr.  Beamwell’s  clinical  memoirs  are  always  well  worthy  of  perusal.  This  one  on  Intra- 
cranial Tumours,  although  its  foundation  is  almost  purely  clinical,  and  based  on  the  author’s 
keen  and  exhaustive  observation,  is  also,  as  embodjung  much  generalised  and  philosophic 
doctrine,  a somewhat  ambitious  treatise  on  the  whole  subject  of  cerebral  tumours.  The  work 
is  in  every  sense  commendable.  It  includes  the  latest  researches  and  theories,  is  well 
balanced,  clearly  written,  and  abundantly  and  most  admirably  illustrated.  The  tendency  of 
the  day  is  seen  in  the  surgical  bent  of  the  book,  which  has  its  practical  outcome  in  an 
excellent  chapter  on  surgical  treatment,  written  by  Mr.  A.  W.  Hare.” — British  Medioai. 
Journal. 
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EDITED  BY 
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The  Publisher  has  pleasure  in  announcing  that  this  Cyclo- 
pcedia  of  the  Diseases  of  Children — the  result  of  long 
and  careful  consideration — is  now  so  near  completion  that  the 
first  volume  can  be  promised  this  season,  to  be  followed  by  the 
subsequent  volumes  at  short  intervals. 

The  great  interest  which  has  of  late  been  manifested  in 
everything  that  pertains  to  the  diseases  of  infancy,  childhood, 
and  adolescence  is  the  result  of  the  more  thorough  study  of 
disease  in  the  adult,  and  the  acknowledgment  that  in  more 
ways  than  one  “ the  child  is  father  of  the  man.”  Especially 
through  the  investigations  resulting  from  this  interest  have 
physicians  learned  that,  in  order  to  combat  successfully  those 
j)hysical  afflictions  to  which  flesh  is  heir,  the  most  important  of 
considerations  is  that  of  laying  a foundation  of  health,  strength, 
and  vitality  in  early  youth. 

The  growth  and  development  of  the  child,  the  diagnosis 
and  treatment  of  its  diseases  and  injuries,  and  its  restoration  to 
health  after  severe  illness,  are  matters  that  concern  every 
physician.  No  work,  therefore,  can  be  more  useful  than  one 
which  combines  in  short  practical  articles  the  views  on  these 
subjects  of  the  distinguished  Physicians  and  Surgeons  who  are 
devoting  theii’  time  to  the  study  of  the  Diseases  of  Children. 


The  aim  of  the  Editor  of  these  volumes  has  been  to  present 
a Practical  Work,  appealing  to  the  Practitioner  who  comes  in 
daily  contact  with  disease  in  all  its  forms,  as  well  as  a Cyclo- 
paedia, embodying  in  its  many  articles  the  Science  of  Medicine 
and  Surgery  so  far  as  they  relate  to  the  subjects  in  view. 

Authors  on  both  sides  of  the  Atlantic  have  written  articles 
on  the  subjects  with  which  they  are  most  familiar,  and  their 
views  will  be  accepted  as  the  latest  expression  of  scientific 
thought  and  practical  knowledge.  The  endeavour  throughout 
has  been  to  present  valuable  material  in  a well-digested,  practical 
style,  written  to  entertain  as  well  as  instruct  the  reader.  A brief 
consideration  of  the  subject-matter  will  at  once  show  that  the 
general  plan  of  the  work  has  been  so  fi:amed  as  to  render  it  a 
complete  and  invaluable  Text-book,  as  well  as  an  unfailing  Work 
of  Peference,  to  which  the  Practitioner  may  at  all  times  turn 
with  the  certainty  of  finding  what  he  needs  in  its  most  recent 
aspect. 

On  the  part  of  the  Publisher  no  effort  or  expense  has  been 
spared  in  presenting  the  Cyclopaedia  in  a manner  worthy  of  a 
book  of  so  great  importance.  The  Letterpress  is  printed  jfi-om 
an  entirely  new  fount  of  type,  and  the  Contributors  have  been 
allowed  to  introduce  such  Illustrations  as  they  have  considered 
would  add  to  the  value  of  their  contributions.  These  have  been 
reproduced  in  great  part  from  original  drawings  and  photographs, 
and  have  been  printed  upon  a specially  prepared  plate  paper  and 
inserted  as  separate  sheets.  A large  number  of  original  Illustra- 
tions and  Diagrams  are  also  included  in  the  text. 

The  work,  when  complete,  will  form  four  handsome  imperial 
8 VO  volmnes  of  about  1000  pages  each,  uniform  with  the  “ System 
of  Gynecology  and  Obstetrics,”  by  American  Authors.  Each 
volume  will  be  fully  indexed,  and  the  final  volume  will  contain 
a General  Index  to  the  entire  work. 

As  a work  of  which  every  Physician  may  feel  proud,  and 
in  which  every  Practitioner  possessing  it  will  find  a safe  and 
trustworthy  counsellor  in  the  daily  responsibilities  of  practice, 
the  Publisher  reasonably  anticipates  a large  demand. 
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EXTRACT  FROM  PREFACE. 

My  aim  has  been  to  supply  in  a compact  form  practical  and  strictly 
scientific  information,  especially  adapted  to  the  wants  of  the  general  practi- 
tioner, in  regard  to  a class  of  common  and  grave  disorders,  upon  the  correction 
of  which  so  much  of  human  happiness  depends.  In  the  Chapter  on  Sterility 
the  abnormal  conditions  of  the  semen,  and  the  causes  which  deprive  it  of 
its  fecundating  properties,  are  fully  considered — a portion  of  the  work  intended 
to  supplement  the  subject  of  sterility  in  the  female. 


Svo,  Cloih.  pp-  XV.,  283,  with  42  Wood  Engravings,  Price  ps. 
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EXTRACTS  FROM  PRESS  NOTICES. 

" This  is  an  admirable  translation  of  Dr.  Hartmann’s  book,  and  reflects  credit  on  the 
translator.  The  book  deserves  to  be  widely  known.” — Edinburgh  Medical  Journal. 

“ Hartmann’s  work  is  perhaps  one  of  the  most  popular  German  books  on  Otology.  It  is 
short,  practical,  and  in  the  main  accurate.  Coming,  as  it  does,  from  the  pen  of  one  of  the 
author’s  scientific  attainments,  we  need  hardly  say  that  it  is  well  up  to  date.  We  are  in 
a position  to  welcome  this  work  in  its  English  dress,  and  to  claim  for  it  a place  in  the 
bbrary  of  all  students  of  Otology.” — Glasgow  Medical  Journal. 

“ The  reader  will  find  many  practic^  and  theoretical  points  ably  treated  in  this  in- 
teresting and  instructive  book.  'The  volume  before  us  gives  English  readers  a good  insight 
into  the  present  state  of  Otology.” — London  Medical  Record. 

“ Dr.  Erskine  has  earned  the  thanks  of  all  English  students  by  translating  this  con- 
cise and  practical  work,  which  in  its  original  language  has  rapidly  reached  a third  edition.” 
— Bristol  Medical  Journal. 

“It  was  with  pleasure  that  we  noticed  that  this  edition  had  been  translated  into 
English  by  Dr.  Erskine  of  Glasgow,  and  we  must  congratulate  him  on  the  able  manner 
in  which  he  has  accomplished  his  task.  We  can  recommend  this  translation  to  all  interested 
in  Otology  as  being  a work  from  which  much  may  be  learned.” — Liverpod  Med.-Chir. 
Journal, 
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EXTRACTS  FROM  PRESS  NOTICES. 

“ This  monograph  is  sure  to  attract  a good  deal  of  notice,  and  it  is  un- 
doubtedly an  excellent  one.  The  most  successful  part  of  the  book  is  perhaps 
that  -which  treats  of  nutrition  as  a factor  in  the  evolution  of  phthisis.  The 
position  Dr.  James  takes  is  -well  stated  in  his  opening  sentence,  -where 
phthisis  is  said  to  he  ‘ due  to  a condition  of  deficient  nutrition,  permitting  tlie 
growth  and  reproduction  in  the  lung  tissue  of  a lower  form  of  organised  life.’ 
. . . The  treatment  recommended  is  on  the  whole  sound,  and  shows  no  undue 
leanings.  . . . There  are  no  traces  of  hurried  work  in  the  hook ; it  is  well  and 
forcibly  -written,  never  tedious,  and  its  contents  are  well  balanced.  The  mono- 
graph will  assuredly  add  to  Dr.  James’s  reputation  as  a sound  clinical  teacher.” 
— ^The  Lancet. 

“ The  hook  is  -written  in  strong  nervous  English,  characterised  by  equal 
lucidity  and  grace ; it  therefore  goes  without  saying  that  it  is  a pleasure  to 
read  it.  In  many  respects  it  adds  considerably  to  our  knowledge  of  phthisis, 
especially  as  regards  the  effects  of  many  influences  at  work  in  the  causation  of 
the  disease ; and  in  keeping  the  biological  aspect  of  the  disease  steadily  in 
-view,  it  must  be  allowed  to  have  a real  scientific  import.  The  author  is  to  bo 
congratulated  on  having  produced  a work  which  will  greatly  enhance  his  ovti 
reputation  and  redovmd  to  the  honour  of  the  Edinburgh  Medical  School  ” — • 
Edinburgh  Medical  Journal. 
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EXTRACTS  FROM  PRESS  NOTICES  OF  THE  FIRST  EDITION. 

“ This  is  the  first  volume  in  Pendandls  Medical  Series.  It  does  credit  to  the  author, 
and  is  an  excellent  book  of  its  kind,  sound  in  matter,  thoughtful,  and  practical.  The  work 
is  especially  noticeable  for  the  excellent  style  of  the  author’s  ^v^iting,  and  for  a more  complete 
exposition  of  the  uses  of  many  remedies  and  methods  of  treatment  brought  forward  in  recent 
years  than  is  to  be  found  in  any  other  work.  Dr.  Jamieson  is  an  enthusiastic  supporter  of 
tJnna’s  methods  and  preparations,  and  not  without  good  reason.  The  author’s  experience 
on  this  matter  will  be  very  acceptable  to  the  profession  in  these  islands.  After  a careful 
perusal  of  the  work,  we  can  heartily  recommend  it.” — Thb  Lancet. 

“ The  chief  charm  of  the  work,  as  a whole,  is  its  literary  style.  It  is  refreshing  to  read 
such  vigorous,  lucid  English,  ■without  one  ambiguous  line.  It  reminds  us  more  of  Watson’s 
Physio  than  any  more  recent  work.  We  have  had  the  greatest  possible  pleasure  in  reading 
this  book.  It  was  Lord  Bacon  who  said  that  ‘ some  books  are  to  be  tasted,  others  to  be 
swallowed,  and  some  few  to  be  chewed  and  digested.’  This  classical  work,  by  Dr.  Jamieson, 
is  one  of  the  last  class,  and  as  such  we  strongly  recommend  it  to  the  profession.” — British 
Medical  Journal. 

“Dr.  Jamieson’s  work  on  Diseases  of  the  Skin  appears  as  the  first  volume  of  Pentland’s 
Medical  Series,  and  it  is  difficult  to  imagine  that  a series  of  medical  manuals  could  have  been 
introduced  more  successfully  and  ■with  greater  promise.  So  many  manuals  on  diseases  of 
the  skin  have  lately  been  published,  that  a new  one,  to  possess  any  claim  to  be  read,  must 
afford  evidence  of  individuality.  A strong  claim  to  individuality  may  successfully  be  made 
in  connection  ■with  the  book  before  us.  Wliilst  one  of  its  leading  features  is  that  it  contains 
references  to  the  most  recent  works  on  dermatology,  even  up  almost  to  the  very  date  of 
publication,  it  also  illustrates  types  of  skin  disease  and  methods  of  treatment  that  have  been 
observed  and  studied  by  Dr.  Jamieson  himself.  It  was  becoming  that  the  Edinburgh  school 
should  produce  a work  of  this  kind,  and  the  industry  and  ability  of  the  author  have  con- 
tributed to  the  production  of  a book  which  does  that  ancient  school  of  medical  learning 
credit.  We  must  refer  the  reader  to  the  work  itself,  wliich  we  cordially  recommend  to  his 
consideration  and  study.” — Practitioner. 

“ Dr.  Allan  Jamieson  is  well  knoivn  to  all  our  readers  by  his  most  valuable  periscope  of 
Dermatology,  which  so  often  adorns  our  pages,  as  well  as  by  much  excellent  original  work. 
The  book  seems  to  fulfil,  in  a very  admirable  way,  all  the  purposes  for  which  it  is  intended. 
It  is  full,  yet  concise  enough  not  to  be  unwdeldy.  It  is  arranged  in  a thoroughly  scientific 
manner,  and  yet  is  severely  practical.  Without  undervaluing  the  labours  or  neglecting  the 
classifications  of  other  writers.  Dr.  Jamieson  gives  his  own  opinions,  and  in  his  oivn  way. 
Excellent  illustrative  cases  give  a personal  interest  to  the  descriptions,  and  each  variety  of 
disease  is  so  carefully  painted  in  words  as  to  render  recognition  easy ; and  then  the  treatment, 
both  local  and  constitutional,  of  each  is  given  in  the  plainest  and  easiest  terms.  We  con- 
gratulate Dr.  Jamieson  and  the  Edinburgh  School,  in  which  he  is  such  a favourite  teacher, 
on  his  admirable  work.” — Edinburgh  Medical  Journal. 

“ If  the  practitioner’s  library  is  to  contain  only  one  book  on  diseases  of  the  skin,  it 
would  be  well  furnished  with  this  book.” — Bristol  Medical  Journal. 

“ In  the  limits  of  a short  review,  it  would  be  impossible  to  do  full  justice  to  this  im- 
portant treatise  on  dermatology.  We  can  strongly  recommend  the  work  as  a standard  text- 
book on  diseases  of  the  skin,  and  one  which  ■will  not  only  prove  useful  to  the  student,  but 
will  also  serve  as  an  excellent  work  of  reference  for  the  practitioner.  All  the  illustrations 
are  well  executed.” — Liverpool  Medical  Journal. 
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EXTRACTS  FROM  PRESS  NOTICES. 

“ Since  the  publication  of  Bonders’  classical  treatise  by  the  New  Sydenham  Society, 
in  1864,  this  is  the  most  exhaustive  work  on  the  subject  of  refraction  and  accommodation 
that  has  appeared  in  the  English  language,  and  it  is  of  interest  to  observe  that  both  are 
translations. 

“ Dr.  Landolt,  as  we  all  know,  is  an  industrious  worker,  and  nowhere  have  the  results 
of  his  close  and  painstaking  study  been  recorded  to  better  advantage  than  in  the  beautifully 
printed  volume  before  us. 

“ The  author  has  a happy  faculty  of  simplifying  things,  and  it  finds  nowhere  a more 
appropriate  field  for  its  employment  than  in  the  dominion  of  refraction. 

“ As  a part  of  his  effort  to  make  his  work  easy  reading  for  the  purely  practical  man,  he 
has  divided  his  book  into  three  separate  parts,  which  are  in  a certain  measure  independent 
of  each  other,  and  one  can  be  read  mderstandingly  without  a thorough  knowledge  of  the 
other." — AnoHivES  op  Ophthalmology. 

“ Dr.  CuLVEB  is  to  be  congratulated  upon  the  excellent  translation  he  has  produced ; 
the  style  is  always  clear,  and  there  is  an  entire  freedom  from  French  idiom. 

“ The  style  in  which  the  book  has  been  published  leaves  nothing  to  be  desired ; the 
print  and  the  illustrations  are  excellent,  and  the  very  complete  index  will  much  enhance  the 
value  of  the  work  as  a book  of  reference.” — ^British  Medical  Journal. 

“ This  book  will  supply  a real  need,  and  will  probably  for  many  years  be  the  standard 
work  on  refraction.  The  work  before  us,  while  omitting  nothing  essential,  is  written  in 
so  clear  a style,  the  illustrations  are  so  numerous  and  well  chosen,  and  the  translation  so 
well  executed,  that  the  meaning  is  never  obscure ; and,  although  mathematical  formulae  are 
fredy  introduced  in  the  physical  portion,  yet  the  plan  of  the  book  is  so  laid  that  they  can  be 
omitted  without  rendering  the  remaining  text  unintelligible. 

“Landolt’s  Treatise  is  facile  princeps,  imquestionably  the  best  and  most  complete 
work  that  has  been  published  on  the  subject.” — The  Practitioner. 

“ English  readers  owe  a debt  of  gratitude  to  Dr.  Culver,  of  Albany,  for  having  placed 
this  exposition  of  refraction  and  accommodation  of  the  eye  mthin  their  reach.  The  text 
runs  as  smoothly  as  if  English  were  its  native  dress,  and  the  fact  that  the  translation  has 
been  performed  under  the  author’s  supervision  is  scarcely  needed  as  an  assurance  that  this 
has  been  attained  without  sacrifice  of  accuracy  or  precision. 

“ We  ventm-e  to  think  that,  tlu-oughout,  the  book  is  really  a remarkable  exhibition  of  the 
possibility  of  combining  a high  deg^ree  of  scientific  accuracy  with  lucidity  of  statement. 

“ The  work  is  admirably  illustrated  by  numerous  engravings,  some  of  them  coloured. 
It  is  not  useful  merely  for  specialists,  but  should  be  found  in  the  library  of  every  well- 
informed  medical  practitioner.” — Glasgow  Medical  Journal. 
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EXTRACT  FROM  TRANSLATORS  PREFACE. 

Not  even  those  reviewers  who  so  persistently,  and  in  many  cases  so 
reasonably,  decry  the  translation  of  German  text-hooks,  •svill  require  an  apology 
for  an  attempt  to  render  more  Avidely  known  in  this  country,  a work  which 
has  long  since  attained  the  rank  of  a classic  in  its  native  land.  No  pains 
have  heen  spared  to  present  the  English  reader  with  a faithful  rendering 
of  the  original;  and  the  supervision  which  the  author  has  exercised  over 
the  proof  sheets,  not  only  furnishes  a guarantee  that  he  has  not  heen  mis- 
represented, hut  has  also  rendered  it  vmneeessary  for  me  to  do  anything  in 
the  way  of  bringing  the  work  up  to  the  times.  A number  of  passages,  whieh 
in  the  course  of  time  had  become  antiquated,  were  cut  out  by  the  author, 
who  also  supplied  other  paragraphs  containing  the  result  of  more  recent 
researches.  The  few  additional  remarks  which  I have  thought  it  necessary 
to  make,  are  in  all  cases  indicated  by  my  own  initials. 


OPINIONS  OF  THE  PRESS. 

“ It  is  with  peculiar  gratification  that  we  welcome  the  appearance  of  this  classical 
treatise  in  an  English  dress.  Professor  Leuckart  is  a naturahst,  and  he  deals  i\ith  the 
subject  from  the  point  of  view  of  a naturalist,  but  this  is  no  disadvantage  ; on  the  contrary,  it 
is  a real  gain,  since  he  clearly  traces  the  origin  and  nature  of  the  various  forms  of  Parasites, 
and  dwells  upon  their  distinctive  features  in  a way  that  not  only  imparts  new  knowledge, 
but  also  points  to  the  most  efliectual  means  for  coping  with  these  imwelcome  guests  of  the 
human  body. 

“ Holding  the  first  rank  among  treatises  upon  the  subject,  it  is  to  be  welcomed  as  a great 
addition  to  our  literature.  It  is  a book  to  be  widely  read  and  studied,  and  we  may  con- 
gratulate Air.  Hotle  upon  the  excellent  translation  which  he  has  efilected.  The  numerous 
illustrations  add  greatly  to  the  interest  and  value  of  the  text.” — The  Lancet. 

“ It  is  highly  creditable  that  Leuckart’s  classical  work  on  Parasites  should  be  reproduced 
in  this  country,  in  a form  thoroughly  acceptable  to  English  readers.  Helminthology  now 
occupies  so  vast  a field,  that  a complete  treatise  on  this  subject  is  likely  to  assume  proportions 
which  would  place  it  beyond  the  means  of  the  ordinary  professional  man,  all  the  more  so  that 
numerous  and  elaborate  illustrations  are  an  essential  feature  of  such  a volume.  The  publica- 
tion now  before  us  disposes  of  this  difficulty.  The  book  opens  mth  several  chapters  on  the 
natural  history  of  Parasites  in  general,  their  nature  and  organisation,  their  occurrence,  their 
origin,  their  life  history,  and  their  effects  on  man.  The  main  portion  of  the  work  is  devoted 
to  a systematic  account  of  the  Parasites  belonging  to  Protozoa,  and  the  first  order  of  V ermes, 
namely,  Cestode  AVorms.  The  great  and  very  important  family  of  the  Tape-worms  and 
C3rsticerci  thus  fall  for  consideration  in  this  volume,  and  are  very  elaborately  dealt  with. 
We  can  confidently  recommend  tliis  work.” — The  Praotitioner. 
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Introductory. — The  Physician. — Convalescence. — Pain  and  its  Conse- 
quences.— The  Moral  Management  of  Sick  and  Invalid  Children. — Nervous- 
ness and  its  Influence  on  Chai-acter. — Out-door  and  Camp  Life  for  Women. 


The  essays  which  compose  this  volume  deal  chiefly  with  a variety  of 
subjects  to  which  every  physician  must  have  given  more  or  less  thought. 
Some  of  them  touch  on  matters  concerning  the  mutual  relation  of  physician 
and  patient.  The  larger  number  have  from  their  nature  a closer  relation  to 
the  needs  of  women  than  of  men.  I was  tempted  when  I wrote  these  Essays 
to  call  them  lay  sermons,  so  serious  did  some  of  the  subjects  seem  to  me. 
They  toheh,  indeed,  on  matters  involving  certain  of  the  most  difficult  problems 
in  h\unan  Hfe,  and  involve  so  much  that  goes  to  mar  or  make  character,  that 
no  man  could  too  gravely  approach  such  a task.  Not  all,  however,  of  these 
chapters  are  of  this  nature,  and  I have,  therefore,  contented  myself  with  a 
title  which  does  not  so  clearly  suggest  the  preacher. 
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rpHE  Work  consists  of  a series  of  Life-size  Plates,  exhibit- 
ing  Forty-five  Figures,  illustrating  all  the  essential 
types  of  the  disease  in  the  Male  and  Female,  including  those 
rarer  varieties  met  with  occasionally. 

The  Illustrations,  without  exception,  are  original.  They 
are  copied  from  paintings  of  cases  which  have  come  under  the 
Author’s  observation  during  the  past  few  years. 

The  chief  aim  of  this  Work  is  to  offer  to  the  Medical 
Profession  a series  of  Illustrations  which  may  prove  useful 
as  a reference  in  the  Diagnosis  of  Venereal  Diseases. 

To  Medical  Students  who  have  not  sufficient  time  nor 
opportunity  afforded  them  in  their  curriculum  for  the  system- 
atic study  of  the  multiform  expressions  of  Venereal  Diseases, 
it  is  hoped  that  this  Atlas  wiU  be  specially  serviceable. 

In  the  production  of  the  Plates  neither  laboru  nor  ex- 
pense have  been  spared  to  rej^roduce  the  original  paintings 
with  accuracy  and  finish. 

Fach  is  accompanied  by  a concise  and  clear  description  of 
the  conditions  portrayed. 

The  Atlas  is  printed  on  a thick  specially  prepared  paper, 
Folio  size,  15  x 11. 

To  afibrd  those  members  of  the  Profession  who  may  desue 
to  secure  the  Work  in  its  Serial  form  another  ojaportunity  of 
acquiring  it,  the  Publisher  has  decided  to  re-issue  it  in  Ten 
Fasciculi,  at  Monthly  intervals.  Fach  Fasciculus  will  contain 
three  Illustrations,  with  descriptive  Letterpress,  and  along 
mth  Fasciculus  X.  the  Title  Page,  List  of  Illustrations,  &c. 
Avill  be  supplied.  As  but  a limited  number  of  the  original 
copies  remain  for  sale,  early  application  is  recommended 
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OPINIONS  OF  THE  PRESS. 

“ So  many  obstetric  manuals  have  been  lately  issued  that  a fresh  one  is 
apt  to  be  very  critically  received.  This  book,  however,  will  at  once  assume  a 
high  rank  amongst  the  literatmre  of  this  department  of  medicine.  The  enormous 
amount  of  labour  and  research  that  has  been  expended  on  it  is  visible  in  every 
chapter. 

“To  the  obstetrician  one  cannot  over  estimate  the  advantage  of  having 
such  a book  for  reference,  containing  as  it  does  almost  every  important  question 
expressed  or  written. 

“ The  diagrams  are  most  excellent,  many  being  refreshingly  new  and 
original,  and  as  accurate  as  they  are  graphic. 

“ In  conclusion,  we  cordially  congratulate  the  author  on  the  result  of  his 
labours,  which  is  likely  to  be  of  such  real  and  lasting  benefit  to  his  feUow- 
practitioners  in  aU  coimtries.” — Practitioner. 

“ The  work  proper  commences  -with  a very  elaborate  description  of  the 
anatomy  and  physiology  of  the  female  reproductive  organs.  It  is  very  care- 
fully done,  anel  the  illustrations  are  numerous  and  suggestive. 

“ The  various  stages  of  development  of  the  foetus  from  the  impregnated 
ovmn  are  particularly  well  described,  and  in  addition  to  the  stock  drawings 
with  which  every  student  of  obstetrics  is  familiar,  there  are  several  which  are 
new  to  us,  which  aid  greatly  in  the  comprehension  of  this  complicated  process. 

“ Questions  such  as  the  nutrition  of  the  foetus  in  utero  are  discussed  and 
elucidated  by  frequent  references  to  the  most  recent  discoveries  and  hypotheses, 
and  the  whole  is  worked  up  in  a pleasant  style,  which  is  humorous  without 
ever  being  trivial. 

“It  is  satisfactory  to  see  that  the  advantages  of  abdominal  palpation  as 
an  aid  to  the  diagnosis  of  position  are  begimiing  to  be  appreciated.  The  details 
of  the  procedure  are  given,  and  the  modus  operandi  is  made  clear  by  several 
Avoodcuts.  Hitherto  this  valuable  method  has  been  dismissed  Avith  a few  words, 
and  Ave  are  glad  to  see  the  lapsus  filled. 

“ In  conclusion,  the  book  is  considerably  above  the  average  Avork  on 
obstetrics,  and  is  valuable  both  for  study  aud  reference.  There  are  no  less 
than  215  illustrations,  many  of  Avhich  are  new,  and  the  index  is  unusually 
complete.” — British  Medical  Journal. 

“Dr.  Pabvin  is  to  be  congratulated  on  the  general  style  of  his  book,  wMch 
displays  extensive  reading  as  Avell  as  sound  practical  knowledge.  The  AV'ood- 
cuts,  214  in  number,  are  lucid  and  Avell  executed.” — Medical  Press  and  Circular 
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The  Publisher  has  pleasure  in  announcing  that  this  Work,  differing  from 
all  others  issued  in  this  coimtry,  and  calculated,  as  he  believes,  from  its  char- 
acter and  the  high  reputation  of  its  very  large  staff  of  learned  Contributors 
(over  300  in  number),  to  be  the  most  practical  and  generally  useful  work  to  aU 
classes  of  the  Medical  Profession  of  any  hitherto  presented  to  their  notice,  is 
so  near  completion  that  the  First  Volume  is  now  ready  for  delivery,  and  the 
others  may  be  expected  to  appear  at  regular  intervals  of  two  months. 

The  Hand-Book  consists  of  a collection  of  concisely  written  Essays  on  all 
the  important  topics  belonging  to  the  broad  domain  of  Medicine,  Surgery,  and 
the  allied  Sciences.  Its  subject-matter  is  alphabetically  arranged,  admitting  of 
instant  and  ready  reference,  and  is  designed  to  cover  so  Avide  a field  and  em- 
brace such  a variety  of  subjects  as  to  render  it  of  the  greatest  practical  utility, 
aot  only  to  general  Practitioners^  but  also  to  those  who  are  interested  in 
Special  Departments  of  Medical  Science.  The  various  Articles  have  been 
issigned  to  writers  who  are  recognised  by  universal  consent  as  most  competent 
to  handle  them. 

Illustrations  have  been  freely  introduced  wherever  they  will  serve  to 
elucidate  the  text,  and  special  pains  have  been  taken  to  secure  as  large  a pro- 
portion of  Original  Woodcuts  as  possible. 

The  following  summary  of  the  leading  Subjects  dealt  with  in  The  Hand- 
Book  will  afford  an  idea  of  the  extent  and  scope  of  the  Work,  but  it  is  im- 
possible within  the  limits  of  a Prospectus  to  do  more  than  give  a general  out- 
line of  the  contents.  To  secure  the  highest  order  of  excellence,  no  labour  or 
expense  has  been  spared. 
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“We  have  read  this  book  with  great  interest.  It  is  altogether  a work  of  much  practical 
value,  and  will  well  repay  perusal  by  the  practitioner.” — The  Practitioner. 

“We  can  heartily  recommend  this  work.” — Eirmingham  Medical  Review. 

“The  translator  has  succeeded  in  rendering  avaUable  to  Enghsh  readers  a manual 
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EXTRACT  FROM  THE  PREFACE. 

My  object  in  writing  this  work  has  been  to  afford  tbe  Practising  Physician 
a trusty  guide  to  tbe  mecbanical  treatment  of  disease.  Tbrougbout  it  bas  been  my 
endeavour  to  elucidate  tbe  mecbanical  method  by  citations  of  cases  which  have 
come  within  my  personal  observation,  and  to  call  attention  to  both  pecuhar 
and  unforeseen  difficulties,  as  well  as  to  introduce,  wherever  possible,  such 
practical  hints  as  will  facilitate  the  execution  of  the  various  manipulations. 
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EXTRACT  FROM  TRANSLATOR’S  PREFACE. 

“ The  great  reputation  enjoyed  by  the  Author  of  this  work  is  a sufficient  reason  for  the 
following  translation. 

“Although  in  each  section  only  the  leading  remedies  belonging  to  the  German 
Pharmacopceia  have  been  mentioned,  yet  the  list  takes  into  consideration  all  of  real 
importance,  and  is  therefore  applicable  to  most  works  of  the  kind. 

“By  the  kind  consent  of  Professor  Sohmiedebkro,  various  Tracings  have  been  intro- 
duced. All  of  these  have  been  executed  under  his  personal  superintendence,  and  are  the 
results  of  original  work  carried  out  in  his  Laboratory  at  Strassburg. 

“ To  the  great  interest  taken  by  him  in  correcting  and  revising  the  translation,  as  well 
as  in  bringing  it  up  to  date  as  regards  recent  investigations,  I am  greatly  indebted.” 

EXTRACTS  FROM  PRESS  NOTICES. 

“We  entertain  a very  high  opinion  of  this  book.  If  the  views  that  it  presents  of 
the  real  value  of  many  drugs  in  common  use  are  different  from  our  own,  and  often  dis- 
cjuraging,  there  is  the  more  reason  that  we  should  make  ourselves  acquainted  with  them, 
coming  as  they  do  from  so  high  an  authority.  All  of  us  must  confess  that  in  therapeutics, 
at  least,  advance  must  come  as  well  in  the  direction  of  unlearning  and  forgetting  much 
of  what  we  have  been  taught,  as  in  that  of  acquiring  fresh  knowledge  of  a positive  kind. 
To  all  who  are  of  this  opinion,  and  who  are  interested  in  establishing  a more  stable 
foundation  for  our  methods  of  treatment  than  we  can  at  present  claim,  we  earnestly 
recommend  this  work,  from  which,  better  than  from  any  other  work  we  know,  they  will 
be  able  to  form  a correct  estimate  of  the  present  position  of  our  science.  The  English 
edition  is  in  the  form  of  a handsome,  beautifully  printed  volume,  which  it  is  a pleasure  to 
possess.  Dr.  Dixson  desen-es  credit  for  the  carefulness  of  his  translation.” — The 
Practilioner. 

“ . . . We  venture  to  prophesy  a great  success  for  this,  the  most  generally 

useful  book  on  the  subject  we  have  as  yet  seen.  The  author  seems  to  have  exhausted 
European  medical  literature  for  his  facts,  and  we  are  glad  to  see  acknowledgment  always 
made  to  the  quoted  author.  The  good  index  which  the  book  has  adds  greatly  to  its 
value,  and  to  those  engaged  in  actual  practice  we  heartily  commend  the  ‘ Pharmacology  ’ as 
one  of  the  most  valuable  books  on  drugs  published  during  the  decade.” — Medical  Press. 

“We  can  speak  in  the  very  highest  terms  of  the  mtrinsio  merits  of  the  work.  The 
translation  is  very  good.” — Livcrpod  Medico-Chirurgical  Journal. 
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EXTRACT  FROM  TRANSLATOR’S  PREFACE. 

Tlie  favour  with  which  this  hook  has  been  received  in  Germany,  and 
its  eminently  practical  and  concise  manner  of  dealing  with  the  different 
important  points  in  diagnosis,  seem  to  justify  its  translation  into  Enghsh. 
It  has  been  brought  down  to  the  latest  acquisitions  of  science,  thus  repre- 
senting the  most  advanced  views.  For  the  sake  of  clearness,  the  figures 
relating  to  weight,  measure,  length,  etc.,  as  well  as  the  dose  table  at  the 
end  of  the  book,  have  been  modified  to  conform  to  the  system  used  in 
England  and  America, 
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EXTRACT  FROM  PREFACE. 

Within  a few  years  bacteriology  has  revolutionised  surreal  pathology. 
All  wound  complications,  and  most  of  the  acute  and  chronic  inflammatory 
lesions  which  come  under  the  treatment  of  the  surgeon,  are  caused  by  micro- 
organisms ; hence  the  necessity  of  a proper  recognition  of  the  importance  of 
bacteriology  as  an  integral  part  of  the  science  and  practice  of  modern  surgery. 
It  has  been  the  endeavour  of  the  author  to  present  the  different  subjects 
contained  in  this  work  in  as  concise  a manner  as  possible,  and  at  the  sarne 
time  to  omit  nothing  Avhich  might  he  deemed  necessary  to  impart  a fair 
knowledge  of  the  subject. 
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and  its  merits  effectually  protect  it  against  adverse  criticism.  It  is  not  a manual  of 
operative  surgery,  but  a treatise  upon  the  principles  as  well  as  the  practice  of  mechanical 
smrgery.  The  subject-matter  is  brought  down  to  the  very  latest  period,  hence  we  find  the 
work  to  be  a faithful  exponent  of  the  art  of  surgery  as  it  is  practised  now.  We  may  be 
allowed  to  say  that  Stephen  Smith’s  Operative  Surgery  is  one  of  the  most  complete 
works  in  the  English  language,  and  is  a fit  companion  to  Malgaigne’s  magnificent 
treatise,  after  which  it  is  patterned.  The  work  reflects  great  credit  upon  the  author.” — 
The  International  Journal  of  Medical  Science. 
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This  book  is  a companion  to  a course  of  Systematic  Zoology.  In  it  the  student  will 
find  illustrated  by  Diagram  or  Dra\ving,  the  structure  of  forms  selected  from  all  the  great 
classes  of  Vertebrates  and  Invertebrates,  and  the  illustrations  arranged  in  systematic 
order.  Our  design  is  to  help  the  student  of  Comparative  Anatomy  in  the  most  important 
and  most  difficult  part  of  a systematic  course  of  lectures. 
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OPINIONS  OF  THE  PRESS. 

“ Dr.  Winckel’s  work  well  deserved  translation  into  English.  A very  largo  number 
of  treatises  and  text-books  on  Gynsecology  have  been  written  by  distinguished  British  and 
American  authors,  but  hardly  one  of  the  type  of  Dr.  Winokel’s  Diteases  of  Women.  The 
best  English  works  on  this  subject  are  all  clinical  and  surgical,  rather  than  pathological, 
and  the  personal  element  is  ever  predominant,  experience  being  put  before  tradition  even 
of  the  soundest  kind.  Diseases  of  Women  is  a text-book  where  pathology  is  placed 
throughout  in  the  foremost  position.  The  chief  feature  of  excellence  is  a complete  and 
uniform  harmony  of  the  synthetical  and  analytical  aspects  of  the  subject.  Anatomical 
parts  and  their  diseases  and  malformations  are  fully  classified,  and  each  disease  is  de- 
scribed in  detail.  Bare  conditions  are  not  omitted,  trifling  affections  are  carefully  noted, 
yet  too  great  prominence  is  not  given  to  either,  so  that  the  reader  learns  about  a rarity 
TOthout  acquiring  an  exaggerated  idea  of  its  importance,  and  reads  about  a trifle  so 
as  to  discover  that  the  trifle  is  a fact,  though  none  the  less  trifling  on  that  account. 
In  short,  a sense  of  due  proportion  is  conveyed  to  the  student  of  Diseases  of  Women 
by  the  excellent  literary  method  of  its  author.  The  translator  has  done  his  work  well. 
Dr.  Williamson  has  mastered  a diflicult  task,  as  German  translation  is  not  easy  even 
to  German  scholars,  and  Diseases  of  Women  is  not  a very  small  book.  His  labours  will 
not  be  in  vain,  for  he  has  done  English  medical  readers  a service.” — British  Medical 
.Journal. 

“ The  thanks  of  the  profession  are  due  to  Dr.  Williamson  for  translating  the  work 
into  English  in  such  excellent  style.  The  task  was  undertaken  at  Dr.  Parvin’s  suggestion 
and  under  his  supervision,  and  the  value  of  the  work  is  much  enhanced  by  his  extremely 
suggestive  and  interesting  introduction.  Prof.  Winekel  has  devoted  much  space  to 
Pathology,  a part  of  Gynsecological  research  till  recently  greatly  neglected  in  England — 
and  this  alone  will  ensure  his  book  assuming  a first  place  in  the  literature  of  the  subject. 
The  last  chapter  is  devoted  to  the  Diseases  of  the  Female  Breast,  and  is  a very  welcome, 
if  somewhat  unusual  addition  to  such  a work.  We  congratulate  Dr.  Parvin  upon  having 
formed  such  a right  estimate  of  this  book,  and  both  Dr.  Wilhamson  and  himself  for  the 
prompt  measures  they  took  to  bring  it  within  the  reach  of  all  English  readers.’  The 
PR-ACTITIONER. 
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OPINIONS  OF  THE  PRESS  ON  SECOND  EDITION. 

From  the  Lancet. — “ The  comparatively  brief  interval  that  has  elapsed 
since  the  publication  of  the  first  edition  of  this  book  shows  that  its  merits 
have  been  well  appreciated,  for  it  occupies  almost  a unique  position,  and 
constitutes  a thoroughly  trustworthy  guide  in  pathological  research.  The 
number  of  the  illustrations,  which,  it  may  be  remembered,  are  coloured  so 
as  to  reproduce  the  appearances  of  the  stained  preparations  from  which  they 
were  drawn,  has  been  increased.  It  is  not  difficult  to  predict  for  the  book 
an  enduring  success.” 

From  the  Medical  Times. — “ The  appearance  of  a new  edition  within 
so  short  a time  of  its  original  production  is  a sufficient  sign  that  this  work 
has  succeeded  in  laying  hold  of  that  fickle  thing — public  favour ; and  so  fai- 
as  the  general  preparation  of  the  work  is  concerned,  it  fully  deserves  the 
success  attained.” 

From  the  Bristol  Medical  Journal. — “ The  very  high  opinion  as  to 
the  merits  of  this  work,  which  we  have  already  expressed,  has  been  more 
than  confirmed  by  the  rapid  call  for  a new  edition.  Careful  revision,  the 
re-writing  of  some  parts,  and  the  addition  of  much  new  matter,  have  still 
further  added  to  the  excellence  of  the  work.” 

From  the  Medical  Chronicle. — “ This  book  has  deservedly  won  for 
itself  a position,  and  successfully  fills  a gap  in  pathological  literature.  We 
can  assure  our  readers  who  are  still  unacquainted  with  this  elegantly  bound 
book,  full  of  fascinating  many  tinted  illustrations,  that  it  is  not  only  beauti- 
ful, but  good,  and  invaluable  to  beginners  in  the  pathological  laboratory.” 
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OPINIONS  OF  THE  PRESS. 

From  the  Lancet. — “ This  is  essentially  a laboratory  hand-book,  and  its  publication 
should  do  much  to  extend  the  knowledge  of  the  methods  employed  in  the  detection, 
differentiation,  and  cultivation  of  septic  and  pathogenetic  micro-organisms,  which  claim 
so  much  attention  in  the  present  day.  The  chapters  devoted  to  ‘ Methods  ’ are  particu- 
larly detailed  and  precise,  so  that  no  one  who  faithfully  follows  the  directions  given  can  fail 
to  attain  results  which  are  as  convincing  in  their  demonstration  of  the  specific  differences 
of  these  minute  organisms  as  they  are  simple  in  the  production.  Too  much  praise  can 
hardly  be  awarded  to  the  very  beautiful  coloured  drawings,  particularly  those  of  various 
lX)tato  and  gelatin  cultures  ; they  form  a special  feature  of  the  work,  and  in  their  fidelity 
supplement  in  an  admirable  manner  the  descriptions  of  the  text.  The  authors  will  have  no 
reason  to  regret  the  time  and  labour  expended  on  the  production  of  their  work,  which  is 
sure  to  be  widely  read  and  appreciated.” 

From  the  Medical  Press. — “ BaciUiM  culture  is  the  humour  of  the  age,  and  the 
publication  of  the  volume  before  us  is  a wisely  conceived  and  practical  interpretation  of 
the  spirit  of  the  times.  While  it  is  possible  that,  in  certain  quarters,  too  great  significance 
has  been  ascribed  to  micro-organisms  as  etiological  factors  in  disease,  it  is  only  right  that 
eveiy  encouragement  be  given  to  the  exact  study  of  the  question,  that  we  may  sift  the 
kno\vn  from  the  problematical,  and  by  a careful  induction  obtain  clearer  and  broader 
views  than  those  at  present  possible.  This  is  essentially  the  aim  of  the  present  work,  and 
we  gladly  welcome  its  appearance.  The  volume  is  richly  and  beautifully  illustrated  by 
numerous  drawings  in  colour  and  black  and  white.  They  are  certainly  the  finest  which 
have  yet  been  offered  to  the  student  in  this  field  of  the  scientific  world.  It  is  the  best 
guide  to  the  subject  with  which  we  are  acquainted,  either  in  English  or  in  any  other 
language.” 

From  the  Birmingham  Medical  Review. — “ Whatever  may  be  the  ultimate  position  of 
micro-organisms  in  pathology,  it  must  be  conceded  that  their  study  is  at  the  present  time 
the  duty  of  pathological  investigators,  and  therefore  a medical  guide  to  the  methods  of  this 
enquiry  is  an  opportune  publication,  especially  when,  as  in  the  present  instance,  it  is  the 
work  of  experts.  The  present  volume  deals  solely  ■with  the  methods  to  be  employed.  It  is 
admirably  arranged,  giving  very  full  details  of  all  necessary  apparatus,  etc.,  as  well  as  good 
drawings  of  the  different  organisms.  We  can  warmly  recommend  it  to  all  students  of 
Mycology.” 
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